$4.95 USA 
A PennWell Publication November 1993 $5.95 Canada 


; ys gga nO Mr 
) Os : 
a > wn ‘gee How do you 
| te Ge) decide which 

| y 7 <j ee, CONStraint-based 
Vy, i solids modeling 
| fe = system is the best 
tool for your 
yy, | application? 


Vy LEE. 
MODELING ¢ ANIMATION © MULTIMEDIA | === ~—s See page 26. 


ni 
a 


aa 


| Visionary 
ldap tres Peer. 


_ 

a . 

aN 

NNR é 
a ‘ 


a 
Ray 
c ay 


a 


Head-Mounted Displays 
for Virtual Reality 


Previsualization on 
the Movie Set 


a PE Workstation Animation 


1 
a? 23274 eres 8 
EE “ 7 Wy ] Mh 


: 
ne 

' rr | i I \\ \\ i — ; 

_ yy iN TT), a — _ ao Ra a i. . a ae Ny 


— aN 
— a 
ae 


a“ cae : es a : cm 
Na 4 . a AN in 

aN \\\ ae . \\ “ oe 

AY KN \\ ‘ \ A a ce — \ ‘ \ 

- a a \\ i : \ i NN \\ _. i a ae ‘ _ ca ‘\ \ NN \\ \ 


\ 


wae th io ———— 
cage (000 Peers 


= es 
a ae 


410 


Visualization and Slythroughs — at your fin gertips! It walks and talks Windows. Behind MicroStation 
MicroStation offers photo-realistic rendering to every designer, right in lies the user-responsive programming you look for in good Windows 
the software. It’s easy to make your image reflect your imagination. software. Version 5 gives you the ultimate in integration of CAD, 


engineering, and business applications. 


MorE POWER 10 YOU. 


MicroStation Graphics 
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Statins eel ee ee Reset/Reject 


MicroStation 
gives you first-rate drafting power 
— without the limitations of old 
technology. Enjoy the advantages 
of contemporary features like asso- 
ciative patterning/hatching, plot 
preview, standard text editing and 
fonts, and context-sensitive 
Hypertext help. 


MicroStation Graphics 


Model any surface you can imagine 
in MicroStation. NURBS surface modeling combined with 
3D Boolean operations gives you astounding flexibility in 
creating and modifying freeform models. 


Dutch 801 SWA Roman [#3 
Dutch 801 SWA Bold 
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Courier SWA Italic 
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Choose the design environment 
that matches your profession or your CAD expertise — 
even AutoCAD. Complete with custom interfaces, draft- 
ing styles, and design environment management. 
CAD has never been so streamlined! 


mass pi 


Intergraph® is a registered trademark of Intergraph Corporation. MicroStation® is a registered trademark of Bentley Systems Inc., an Intergraph affiliate. point 
Other brands and product names are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, Huntsville, AL 35894-0001. DDAD121B0 


for future 


ea 


Usa bility. What does computer-aided 
drafting have to do with the way you think? 
Everything. MicroStation software works for 
you. It understands the drafting process so 
well that it infers what you'll do next. 


Graphical 
User In terface. MicroStation’s easy- 


to-use interface includes pull-down menus, dialog boxes, tear- POWEY”. Take your pick of popular environ- 
off tool palettes, and tool settings window. Choose your interface — ments: DOS, Mac, Windows, Windows NT, or 


Windows or Motif — on any platform, /7 ransparent Modeless UNIX. Have a look at MicroStation on Intergraph s 
Be Technical Desktop Series personal workstations. 
Operation. The software supports the way you naturally work, maintain- 
ing command execution while you fine tune: change element attributes or com- 
mand parameters, manipulate views, change the dimensioning system, and more. 


i owerful View Manipulation. MicroStation supports up to eight Micro Station 


active views that can be moved, sized, and overlapped to fit your design. Zoom and area at 


any scale. Move around your design fast with built-in dynamic panning. Version 5 puts 


Workspace Editor, vailor pull-down menus, dialog boxes, and tool palettes — 


9 
even disable commands — with a graphically oriented toolset for customizing your chosen you In charge 
® 


interface. /EXL Capabilities . Aconvenient text editor lets you easily edit single- 


line or paragraph text. Choose from TrueType, PostScript, AutoCAD SHX, and 
MicroStation fonts. ASCII text files can be imported and exported. M ultiple Call 800-345-4856 for a free 
Undo/kedo Commands. vndo mistakes and perform “what-if” brochure on MicroStation 
designs in a flash with unlimited undo and redo. 2. lotting. Plot raster and vec- 
Oral (oe in uphonts Version 5 and the name of an 
tor information by view or defined areas, at any scale. Visually preview the plot before 
plotting, saving time and materials. Online HELP nictostation’s Inter oT aph representative in 
HELP remains active, tracking the command you're currently using, your area. 
so there’s no searching through manuals for assistance. 
Associative Patterning and Hatching. Mi St fi] 
Associate patterning with graphics. Change graphics and the CTO d 1ION 
patterning updates. Flood-fill hatching/patterning 
intelligently fills an area, detecting boundaries INTERGRAPH 
and holes with a single pick. Associative Solutions for the Technical Desktop” 
Dimensioning. Dimensions are associated CIRCLE 1 ON INFORMATION CARD 
with the geometry, not with a point in space, so that when you change the 
geometry, the dimensions automatically update. Custom Line Styles. Create 
space-saving custom line styles and place railroad tracks, trees, isobars — anything — just as you would place a line. 
M. ulti-lines . Define line string elements comprising up to 16 parallel lines of varying symbology and store them in a style library for 
recall. Architects can use multi-lines for fast and easy placement and intersection cleanup of walls and partitions. 2D Boolean 
ILIONS. Quickly modify, measure, and hatch multiple 2D shapes with integrated Boolean operations. Mass P roper 17S. Calculate area and 
erties of your model: surface area, volume, mass, centroid, moments and products of inertia, principal moments and directions, and radii of gyration. 
27'S. Define relationships among graphic entities with intuitive drawing modes such as tangent, parallel, perpendicular, midpoint, intersection, and end- 
nension-driven Sym OLS. Based on established relationships, you can assign variables to dimensioned graphics and save the graphics as cells 
YamMiIc nlareament Changac in dimancinne antamatically drive chanaac tn aranhice Tiimancinn_driven decion eavac valiiahle time in the dacian af familiac af 


Image created by Don Livingston using Crystal TOPAS 


TOPAS' and TOPAS Professional” 5.0 


Of the 3D animation products for the 
PC, TOPAS 4.2, from CrystalGraphics, 
is widely recognized as being the easiest to 
use...the fastest...the one with the highest 
quality rendering. 


Well, the best just got better with 
version 5.0. 


Ease of use has been further improved 
with new tools including Match 
Perspective, which makes it incredibly 
easy to align 3D models to real world 
backgrounds. 


The choice is Crystal clear. 


Vad 4 


CrystalGraphics 


3110 Patrick Henry Drive 
Santa Clara, CA 95054 
TEL: (408) 496-6175 

FAx: (408) 496-0970 


Rendering speed is virtually unlimited 
with Crystal TOPAS Professional 5.0. 

It includes the capability to auto- 
matically distribute the rendering of your 
animations across an unlimited number 
of networked PCs. Animations that used 
to render overnight can now be rendered 
in minutes! 


The superb rendering quality of 

TOPAS has been enhanced as well, with a 
variety of improvements including 
Refraction Mapping, which actually ray- 
traces selected objects to produce realistic 
glass and water effects. 


See us at Multimedia Showcase #1178 


COMMOE/Fall’93 


November 15-19, 1993 ¢ Las Vegas, Nevada USA 
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Includes Crystal Gems CD-ROM— 

free of charge— 
containing hundreds 
of megabytes of back- 
grounds, textures, models 
and more...providing the raw materials 
that help create dazzling productions. 
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Free Technical Support 

Crystal TOPAS Professional includes free 
technical support via telephone directly 
from CrystalGraphics—plus CompuServe 
support on Graphics B Vendor Forum 
(GO GRAPHBVEN). 


call 800- TOPAS-3D 
or international (617) 229-6900 
for more information and the name of 
your nearest dealer. 
30-day money-back guarantee. 


___ CrystalGraphics, Crystal Flying Fonts! and Crystal TOPAS Professional are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. All other copyrights, trademarks and trade names are the property of their respective owners. 
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WY Making Sense of a 


Revolution 
The impact of constraint-based solids 
modeling technology on the CAD 
industry has been so profound that, 
by the end of this year, every major 
CAD supplier but one will have intro- 
duced a constraint-based solids mod- 
eler. Problem is, users now face a 
difficult task sorting through all ofthe & 
product offerings. How do you decide Page 26 
which new system is the best tool for 
your application? 
By John MackKrell 


W Heads Up a 
Although virtual reality is eg. 


still in its infancy, applications are 
cropping up everywhere. Realizing 
the phenomenal market potential vir- 
tual reality represents, manufac- 
turers of head-mounted 
displays are paying close 
attention to user complaints 
about the first generation of 
P) these devices and are devel- 

oping technologies to address 
them. 


By Douglas King 


Ready ... and Action! 
Film directors these days are 
increasingly turning to low-cost PC 
animation systems to help them pre- 
visualize entire sets and special- 
effects sequences, complete with 
computer-generated props and actors, 
before the actual cameras start rolling. 
By Mike Morrison 


Page 49 


Evaluating 3D 
on the High End 


This two-part series on workstation 
animation concludes with an in- 
depth analysis of three leading work- 
station-based 3D modeling and 
animation packages: GIG 3DGO from 
ElectroGIG, Vertigo V9.5 from Vertigo 
Technology, and Advanced Visualizer 
from Wavefront. 

By Tim Forcade 


COVER 
Designer Armin Eberhardt of Com- 
| puter Design & Motion GmbH (Diis- 
_seldorf) created this month’s cover 
image using Wavefront Technolo- 
gies’ Advanced Visualizer 3.01 and 
Visualizer Paint 3.0 software run- 
ning on a Silicon Graphics Indigo 
R4000 workstation. Film recording 
courtesy G.W. Hannaway & Associ- 
ates (Boulder, CO). 
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Mitsubishi Flat Square Monitors 


Give Your World A New Perspective. 


Long-Term Durability 
Explore a brilliant new world of increased display clarity 
Competitively Priced 
with Mitsubishi’s third generation of flat square color monitors, <_ 
Three-Year Warranty - 
including the Diamond Scan 15FS, Diamond Scan 17FS and Diamond Pro” 21FS. 
Low Emission Design 
The Mitsubishi 15", 17" and 21" flat square line reduces image distortion and screen 


glare while delivering high-end performance, quality and features —all at exceptionally 
competitive pricing. # Each of the models features an ultra-fine 0.28 mm dot pitch 
suitable for all high resolution applications; an Invar mask for sustained high brightness 
levels; an ergonomically-designed, compact enclosure with a tilt-swivel base; and easy- 
to-operate, microprocessor-based user controls on the front panel. To provide the 


highest levels of display accuracy, the Diamond Scan 17FS and top-of-the-line 


Diamond Pro 21FS incorporate Dynamic Beam Forming, which reduces image 
distortion found at the edges of any monitor not equipped with this feature. # Both 


units also feature Mitsubishi’s exclusive new optical quality anti-static and anti-reflective 


are the best in the 
business. See our latest 


— and greatest — 


generation of flat square 


DS15FS: $645 MSRP wie ii le 
monitors for yourself. And gain a new perspective on quality, durability and value. ¢ 
DS17FS: $1,299 MSRP 


For more information, call us at 1-800-843-2515. In Canada, call 1-800-387-9630 or in 


Mexico 91-800-83456. 
2. MITSUBISHI 


DISPLAY PRODUCTS 


DP21FS: $2,999 MSRP 


Mitsubishi Electronics America, Inc., Display Products, 5665 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario L3R 0J2 


© 1993 Mitsubishi Electronics America, Inc. Manufacturer’s Suggested Retail Price (MSRP) subject to change. 
Diamond Pro is a registered trademark of Mitsubishi Electronics America, Inc. All other trademarks or registered trademarks are the property of their respective holders. 
Screen images produced from the following companies: Autodesk, Inc. (AutoCAD); Corel Systems Corp. (Corel/DRAW); PCA, Inc. 
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FRONT END 


A Time of Change 


f you look carefully at this month’s cover, you’ll notice something different. 
Under the magazine logo is a new tag line that reads “Modeling, Animation, 
Multimedia.” 

The addition of the tag line represents an important change for 
Computer Graphics World. It’s a subtle change, to be sure. But it’s significant 
because it reflects a new era in the magazine’s history. The tag line suggests 
that, from here on out, these three technologies—modeling, animation, and 
multimedia—will be the driving forces behind our editorial coverage. 

Of course, these technologies are not new to us. We’ve been covering 
them for years. But our goal now is to place an even greater emphasis on 
these technologies than before. In our opinion, these are the technologies that 
are at the leading edge of the computer graphics industry. And these are the 
technologies that form the strongest common thread between the otherwise 
diverse application areas of engineering and science, art and entertainment, 
and presentation and training. 

Whether you’re an engineer designing cars, a Hollywood animator 
creating special effects, or a scientist creating models that mimic real-world 
phenomena, the one thing you share is the need to make better use of the 
technologies of modeling, animation, and multimedia. It’s our goal to be the 
one place users can go to get the complete story on where these technologies 
are today, where they are going, and how you can best make use of them for 
your application. 

The decision to move the magazine in this direction was based on a 
number of factors. Certainly, of course, it was based on our own sense of how 
the computer graphics industry is changing. As graphics has become more 
pervasive and the needs of different graphics users have become more 
specialized, we felt the time had come to focus our own efforts on a 
particular key area of technology development. 

At the same time, we also turned to our readers to find out what they 
wanted. To do this, we sent out an exhaustive questionnaire to some 1600 
readers asking for their input. And when the results were tabulated, the one 
thing that was clear was that, above all else, readers were most interested in 
the topics of modeling, animation, and multimedia. 

The interest in these topics showed itself in a number of ways. For 
example, one of the questions on the survey gave readers a list of 21 topics 
and asked them to pick the five they were most interested in reading about in 
CGW. Far and away, the number one answer was 3D modeling, with 55% 
checking off that topic. Animation was next with 44%, followed by 
rendering (31%) and solids modeling (29%). The topic of multimedia was 
actually broken up into a number of subcategories—namely, desktop video, 
multimedia presentation software, and multimedia authoring tools. But taken 
together, these categories drew the interest of 49% of the respondents. 

We also asked readers to tell us if they currently use 3D modeling or 
animation in their work. An impressive 56% of those surveyed said yes. 
Even more impressively, 86% of the survey respondents said they planned to 
make greater use of 3D modeling or animation technology in the future. 

As for multimedia, 49% indicated they currently use desktop video or 
multimedia technologies, while 81% indicated they plan to make greater use 
of those technologies in the future. 

What’s most impressive about the strong interest expressed in these 
technologies is that it is an interest that crosses application lines. Our readers 


THE ADVANTAGES OF A 21'' MONITOR 
ARE OBVIOUS. 
BUT THE DRAWBACKS CAN BE GLARING. 


A large display can offer a nice, big Add to that the 0.26 mm dot pitch, — in the world. In fact, the 445M 
workspace for graphics-intensive and you have a display that will and 445X with MicroEmission® cut 
applications. But it can also be a big never be a pain in the eyes to use. screen emissions so low they can't 
headache if the monitor 31" MULTIGRAPH But Nokia monitors go even be measured. 


445M & 445Xx 


has not been engineered 


turther, tackling the problem With DigiControl™ on- 


MicroEmission 


@ REFRESH RATES: 


with a tull understanding Bat oe) te at its source: Screen emis- screen menu-driven control of 19 dif- 
te i ¢ RESOLUTIONS: , , , 
i n your eyes. | n n 
of its impact on your eyes ae ae sions. Employing bonded ferent screen preferences, the unique 
: TO 1600 X1200. | | ay 
Only Nokia display panels and full metal — FullScreen® display, full digital Autosync, 
© 0.26 mm DOT PITCH. 
MultiGraph® 21" systems |e CONFORM TOMPRII, || encasement, Nokia far sur and userdefined PowerSaver™ feature, 
TUV, AND TCO. 
. . 7,3 ae . . . 
resolve this dilemma. eek eR passes even TCO *—the you have a pair of monitors that will only 
| BANDWIDTH ee | 
While other manutac- toughest emissions standards —_ look better over time. Now wouldn't that 


turers imply they have large, flicker- be a refreshing change? Call 


tree displays, only Nokia delivers 1.800.BY NOKIA, Dept. G9 
1600 x 1200 lines at an unpre- 


cedented 80 Hz refresh rate. This 


tor the dealer nearest you. 


combination of specitications is the 


“ NOKIA 


In which case, there is no comparison. ENG LANE ERE DIN EURO Peco Oe ee WOR LD 


lunge 


EPA POLLUTION PREVENTER 


correct basis for comparing monitors. 


©1993, Nokia Consumer Electronics. MicroEmission, DigiControl, Multigraph, PowerSaver and FullScreen are trademarks of Nokia Consumer 
Electronics. * TCO is The Swedish Confederation of Professional Employees. All other trademarks are the sole property of their respective companies. 
The Energy Star emblem does not represent EPA endorsement of any product or service. 


are a diverse lot. They use a variety 
of different platforms, and they are 
involved in a spectrum of different 
applications. But the survey shows 
that the interest in modeling, anima- 
tion, and multimedia crosses all 
boundaries. And the reason, | sus- 
pect, is that these are the technolo- 
gies that sit at the core of everything 
from CAD/CAM to visualization to 
film and broadcast production. 

Indeed, the fact that CGW does 
cross application lines seems to be 
one of our strengths in the eyes of 
our readers. When asked if CGW 
was too broad in its focus, a remark- 
able 82% said no. They liked that 
we cover a wide range of applica- 
tions and technologies. This statistic 
was consistent with many of the 
other nice things survey respon- 
dents had to say about the maga- 
zine, and it was extremely consis- 
tent with the statistic indicating that 
83% of the readers felt that CGW 
provided information they couldn’t 
get from any other magazine. 

If there was one important criti- 
cism in the survey, it was the find- 
ing that 23% of the respondents 
thought we should be more techni- 


From head to toe, 


FRONT END 


cal. This figure pales in comparison 
to the 74% who thought we struck a 
good balance between technical and 
non-technical material. But it’s a 
large enough segment of the popula- 
tion that it’s a criticism worth taking 
seriously. And, indeed, we do. 

In fact, one of the reasons we've 
chosen to focus more closely on 
modeling, animation, and multime- 
dia is so we can cover those topics 
in more depth. The placing of a tag 
line on the cover is hardly the only 
change we'll be making in CGW. 
Over the next few months you can 
expect to see us incorporate a num- 
ber of changes, including new types 
of stories that provide more of the 
“how-to” kind of information read- 
ers are demanding. 

One of the biggest changes, how- 
ever, will simply be in the types of 
stories we choose to run. In fact, 
that’s a change that has already be- 
gun. These days, everything in the 
magazine relates somehow to the 
process of creating, displaying, ma- 


nipulating, and interacting with 3D 
models and animations. And while 
we still plan to cover such 2D tech- 
nologies as drafting, illustration, 
painting, and photo editing, it will 
always be done with an apprecia- 
tion for and understanding of the 
role these tools play in the modeling 
and animation process. 

The way we interpret the results 
of the survey is that readers like the 
kind of information CGW provides. 
They like its application-indepen- 
dent approach and its technology- 
driven perspective. Yet they also 
would like more technical depth. 

With our new editorial direction, 
we hope we can meet all those 
needs. Our goal is to be the industry 
expert on modeling, animation, and 
multimedia. It’s a strategy that not 
only plays to our strengths but is 
consistent with the changes going 
on in the world around us. 


eee ~ om 


Stephen M. Porter 
Editor 
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r— or tracking head and body motions in 


a 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 


ve 


With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 


30 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
SOFTIMAGE, PDI, and Mr. Film for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


Ascension 


_ Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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You dont need a 
crystal ball to see where 
multimedia is going 
What you need is a box. 


Apple Multimedia Program oe 


Actually, what you see here is far more than just a box. Our Orientation Kit is your entree to the Apple” Multimedia Program and your direct link 
to the future of multimedia. So, whether youre a designer, developer, educator, publisher or marketer— or just looking to get involved —you 
should get with the Apple Multimedia Program. An annual membership fee connects you to some of the best minds and most successful mem- 
bers of the multimedia community. For starters, we'll send you the Apple Multimedia Orientation Kit plus an ongoing supply of valuable tools, 
information and updates. Membership includes special discounts, a personal AppleLink® address and a “Members Only” bulletin board that lets 
you tap into technical and marketing tips and techniques. You'll receive how-to guidebooks and videos with advice from proven developers. You'll 
see how businesses are using multimedia to be more effective and productive in their operations. You'll get key market research reports, so you'll 
know where the opportunities are. Theres even a directory of multimedia products and services, so you can find exactly what youre looking for. 
For amembership application, call (408) 974-4897. 


That way, the future can’t happen without you. Apple Multimedia P [ OgT aly) _ 


©1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, AppleLink and Macintosh are registered trademarks of Apple Computer, Inc. This ad was created using Macintosh’ personal computers. 


To Aspiring Computer Artists 


must respond to your article 

“State of the Arts” (March issue) 

regarding the lack of acceptance of 
computer-based imagery by tradi- 
tional art venues (i.e., museums and 
galleries). I speak as one who is a 
practicing artist, has been a museum 
designer and gallery director (of the 
host gallery of SIGGRAPH ’84), and 
now as one who does 3D animation 
production for a living. 

Most contemporary art curators 
and gallery operators would tell you 
they reject for exhibition or repre- 
sentation 97 to 99% of the unsolicit- 
ed art that comes their way. Their 


reasons have to do with the gallery’s 
direction, the practical limits of rep- 
resentation, and commercial factors, 
but the main reason art is rejected 
from exhibition and representation 
is that it is simply not good enough. 
You may call this an arbitrary or 
prejudiced decision, but that is how 
it works. 

Genuinely moving art made with 
computers is rare, as any stroll 
through a SIGGRAPH “fine art” 
show will attest. For the most part 
you will see explorations of the 
technical possibilities of image syn- 
thesis and manipulation. While 


The new HP DesignJet 200 
monochrome inkjet plotter 
makes fast plotting affordable 


for everyone. 
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plots in under five minutes. 


It’s true. For about the price of the 
average pen plotter, the HP DesignJet 
200 gives you crisp, 300-dpi, D-size 


this can be fascinating for its own 
sake, it is rarely satisfying to the 
viewer who has no emotional com- 
mitment to digital image produc- 
tion. What is desired by the art au- 
dience at large is to be moved. The 
method by which this is achieved 
is incidental. 

Yet digital imaging methods fasci- 
nate many people. We are familiar 
with the intense obsessional drive to 
understand and master these 
processes. Many of us are honestly 
passionate about our work. The sys- 
tems demand considerable intellec- 
tual effort to master, for which the 


Of course, HP’s proven inkjet technolo- 
gy means more than just fast plotting. It 
means no more pen-related problems. 
No more skipped lines. No more pen 
clogging. And our smooth, quiet writing 


user is rewarded with novel im- 
agery. This satisfaction for having 
mastered a difficult software pro- 
gram must be understood for what it 
is—a technical, not an aesthetic, 
achievement. This distinction seems 
regrettably lost in the discourse. 

Most of the tools we use evolved 
from some commercial/artistic need 
(a message that needed to be com- 
municated). That initial use is near- 
ly always the best instance of a tech- 
nique, since the method was bound 
tightly to the message. Once the 
method becomes a mere menu pick 
it loses all meaning. Morphing, wa- 
ter, glass, and paintbox effects were 
all novelties, then were imitated and 
done to death at the behest of ad 
agencies around the world. 

The human energy that drives 
the evolution of these tools sug- 
gests to me that we have discovered 
an activity that is both novel and 
extremely human, or else we would 
not see the incredible levels of mo- 
tivation among the practitioners. 
What I don’t hear from those who 
label themselves as “computer 
artists” is much clarity of thought 
regarding the difference between 


the ends (making of art) and the 
means (these wonderful boxes that 
make pictures). The naive “com- 
puter artist” confuses technique 
with artistic merit (a phenomenon 
well-known to teachers of first-year 
art students). 

Any successful artist may spend 
the greater part of his or her life 
learning and practicing technique. 
They will also tell you the technique 
is the easier part. Coming to grips 
with the inner need to make art and 
finding the means to do it effectively 
is far more challenging. 

That computers provide a novel 
means of engaging an audience is of 
no aesthetic consequence, positive 
or negative. The public is under no 
obligation to share our passion for 
machines. Computer imagery per se 
bears the same relation to visual art 
as the crossword puzzle does to lit- 
erature. It provides intellectual ex- 
ercise, but no tingling of the spine. 

To aspiring “computer artists,” I 
suggest you will eventually find ac- 
ceptance only if you have something 
worth saying and you are able to say 
it in ways which delight, enchant, 
disturb, provoke, and otherwise 


move your audience. 


Thomas Briggs 
Vertex Films 
Taipei, Taiwan 


Some VR PR 


I was surprised to see in the June is- 
sue that your article “Kicking the 
Tires of VR Software” made no men- 
tion of Superscape virtual reality 
software from the UK company Di- 
mension International. Dimension 
has made enormous commitments 
to the development of the VR mar- 
ketplace, not the least of which has 
been more than 20 man-years spent 
in developing Superscape, available 
in the US from Spectrum Dynamics. 


Kurt W. Stoll 
Spectrum Dynamics 
Houston 


Correction 

The September issue cover blurb 
(page 3) should have credited Pixel 
Kitchen Inc. (not Kitchen Inc.) of 
Boulder, Colorado, for providing de- 
sign, direction, and production for 
that issue’s cover. CGW 


to the people. 


$3695 


system makes the HP DesignJet 200 
ideal for any office environment. And 
with the addition of legs, the DesignJet 
200 converts from a desktop to a free- 
standing plotter. 


So get the plotter that saves you as 
much time as it does money. Call 
1-800-851-1170, Ext. 7720 for the loca- 
tion of your local HP demo dealer.’ 


HEWLETT* 
PACKARD 


iG 


©1993 Hewlett-Packard Company *E-size model priced at just 
$4,695. Suggested U.S. list prices. Price does not include optional 
legs and bin. Plot images courtesy of Autodesk, Inc. *In Canada, 
call 1-800-387-3867, Ext. 7720. PE12316 
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We made 
Summasketch _ 
the best. 
You made it 
better. 


Introducing 
SummaSketch Ill. 


The Summasketch Ill Series is the next generation 
of the best selling tablet in the world. In fact, with over 
two-thirds of a million sold, more people sit behind a 
Summasketch than any other tablet. But being the best wasn’t 
good enough. We listened to your needs. Then we improved our 
4-button cursor, adding long-life switches rated at 10 million 
actuations. We increased accuracy and resolution. We even added a 
recessed area and overlay to hold templates and artwork in place. Some 
things didn’t change. Like our unmatched software compatibility. Our 
lifetime warranty. Free offer for an AutoCAD” AutoMASTER™ Template. 
Mouse, Windows”, Wintab and protected mode ADI” drivers. And the 
industry's easiest set-up. No dip switches, no complex configuration 
software — just plug in Summasketch Ill and go to work. Thanks to you, 
the best tablets in the world are now even better. a for yourself. 
Call 1-800-729-7866 for information or the name of your local dealer. 


CADalyst 
RECOMMENDED] 


raphics. a 
Unmatched compatibility Stylus for drawing 


Long-life switches 


© 1993 Summagraphics Corporation. All rights reserved. 
CIRCLE 6 ON INFORMATION CARD Autofact Booth #1231 


News in Brief 


New Image Generator to Provide Highly Interactive VR Experiences 


Imagine an amusement ride in a surround-dome projection, where you can truly inter- 
act with other participants and experience biofeedback, such as vibrations and move- 
ments, from your actions as well as the actions of others. 

A newcomer to the field of virtual reality promises to deliver such experiences. The 
Toronto firm, SDI Virtual Reality, has developed an image generator that it claims is four 
times faster and more powerful than the Silicon Graphics/Nintendo chip (see “News in 
Brief,” October issue). Called the VR-2000, the new device uses three Digital Equipment 
Alpha AXP 64-bit RISC chips to provide 1.9 million instructions per second and 6 mil- 
lion polygon transformations per second. As a system, the VR-2000 can reportedly run 
several different simulation scenarios while driving different motion platforms, sound 
systems, and high-definition 3D graphics display media, all in real time. 

SDI has formed an alliance with Martin Marietta to complete development and pro- 
duction of the VR-2000. Martin Marietta reportedly plans to order 100 systems and has 
licenses to provide them to many industries. SDI, meanwhile, will concurrently create 
a line of VR products to serve entertainment and theme park projects as well as OEMs 
and consumer programs. SDI plans to begin shipping the VR-2000 in early 1994. 


Standards for Software Interfaces to Advanced Pointing Devices 


Altek, Autodesk, CalComp, Kurta, Logitech, Numonics, Summagraphics, and Wacom, 
among others, have joined forces to develop and promote standards for the software in- 
terface between applications programs and advanced pointing devices. These devices 
include digitizing tablets, pressure pens, 3D and 6-degrees-of-freedom pointing de- 
vices, and the specialized pointing device used in virtual reality applications. 

In addition, the new Committee for Advanced Pointing Standards (CAPS) will en- 
dorse the Wintab specification and will be responsible for its development and pro- 
motion. Developed in 1991, Wintab provides a simple, consistent integration between 
sophisticated pointing devices and Windows software. CAPS will also develop addi- 
tional standards, including versions of Wintab for other operating systems. 


Explosion in Multimedia to Drive Desktop Videoconferencing 


The worldwide market for desktop videoconferencing will expand rapidly in the 
1990s, according to a new report from Personal Technology Research (Waltham, MA). 
The report, “Personal Video Communications: Desktop Videoconferencing and Con- 
sumer Videotelephony,” states that the desktop videoconferencing market will ex- 
plode around 1995-1996 and that by 1997, computer systems alone will reach $3.3 bil- 
lion in sales in the global market. 

Driving these developments will be advances in network architecture, decreasing 
component and software costs, and the convergence of digital video, telephony, and 
workstation technology, the report notes. Meanwhile, the development of multimedia 
platforms by system manufacturers will fuel demand for personal video applications, 
and demand for video communications will soon follow. 
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Joint Developments 


Intergraph (Huntsville, AL) has announced it will license mainframe-class storage 
management software from QStar Technologies (Rockville, MD) and will commis- 
sion a port to Windows NT. The resulting product will be sold by Intergraph world- 
wide. Raster Graphics (Sunnyvale, CA) and Research Corporation Technologies 
(Tucson, AZ) have signed an agreement granting Raster a nonexclusive license to in- 
corporate RCT’s Blue Noise Mask into its products. The patented technology re- 
portedly enables any digital imaging device to produce high-quality halftones up to 
45 times faster than conventional methods. VideoLogic (Cambridge, MA) has an- 
nounced it is bundling Adobe Systems’ (Mountain View, CA) Premiere 1.0 for Win- 
dows, a non-linear video-editing program, with VideoLogic’s MediaSpace digital 
video and audio compression/decompression card. As a result of a recent licensing 
agreement, Parallax Graphics Systems’ (London) Matador program now supports 
Pantone Colors from Pantone Inc. (Carlstadt, NJ). Ampex Systems (Redwood City, 
CA) has signed an agreement with Eastman Kodak Co. (Rochester, NY) to provide 
mass storage products for Kodak’s Cineon Digital Film System. Visual Information 
Technologies Inc. (Plano, TX) has signed an agreement to distribute Handmade 
Software Inc.’s (Los Gatos, CA) Image Alchemy family of file conversion software 
for Unix workstations with windowing interfaces. IBM (Yorktown Heights, NY) and 
Research Systems Inc. (Boulder, CO) have signed an agreement to jointly develop 
an interface between Research Systems’ IDL (Interactive Data Explorer) and IBM’s 
Visualization Data Explorer. Gores Enterprises (Los Angeles) has entered into an 
agreement to acquire Applicon, a subsidiary of Schlumberger Technologies and 
suppliers of the Bravo family of CAD/CAM software. Gores also owns CAD/CAM/ 
CAE software developer Graftek, a former subsidiary of Unisys. 


@ ALSO OF NOTE 


¢ The MacNeal-Schwendler Corp. (Los Angeles) and Aries Technology (Lowell, MA) have 
announced an agreement to merge. 


e Advanced Visual Systems Inc. (Waltham, MA) has acquired Denmark-based Uniras. 
AVS will continue to sell and support the Uniras product line. All European opera- 
tions will conduct business as AVS/Uniras, while the US Uniras operations will be 
merged with the existing AVS operations. 


¢ Corel Corp. (Ottawa, Ont.) has acquired Ventura Software’s (San Diego) Ventura Pub- 
lisher, Database Publisher, and related technologies. Corel plans to ship Corel Ventura 
4.2, which contains features from these programs, among others, this month. 


¢ A leaner Wang Laboratories (Lowell, MA) has emerged from Chapter 11 protection. 
The new Wang is a software and services firm concentrating on imaging software and 
office groupware. 


¢ Silicon Graphics (Mountain View, CA) now supports the Photo CD format from East- 
man Kodak Co. (Rochester, NY) across its entire product line. 


¢ Apple Computer (Cupertino, CA) has entered the PC-compatible multimedia hardware 


market by choosing Media Vision’s (Fremont, CA) Pro Audio 16 add-in sound board as 
a component in its new CD Multimedia Kit for PCs. 


News compiled and reported by Audrey Doyle, managing editor. 
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INSIDETRAK easily plugs into your PC’s (or any — 
computer’s) ISA slot to provide true high-performance sits | 
tracking with just 12 millisecondlatency.Since  _ So take the INSIDETRAK to affordable, low-latency 


INSIDETRAK is in an ISA slot on the mother-board, 3D motion tracking. Call (802) 655-3159 ext. 234 for your 
transport delays are minimized. | | =PREE brochure. 


The INSIDETRAK system utilizes the same DSP 
technology that made FASTRAK” the industry standard. 


INSIDETRAK is designed with expansion capabilities to = Lis 
meet your application needs. The system comes with a OLHEM. 


First in the third dimension™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (802) 655-3159 FAX: (802) 655-1439 


©1993, Polhemus 
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TECH WATCH 


Input device turns “air’’ 
into electrical signals 


@ “Necessity is the moth- 
er of invention.” And it 
was out of necessity that 
Jerry Cromer conceived of 
and designed (along with 
the help of his father and 
some friends) the Quad- 
puck. What's a Quadpuck? 
It's a sip-and-puff device 
that lets quadriplegics 
work with computers and 
other electronic devices. 

Cromer needed a device 
like the Quadpuck be- 
cause he became a quadri- 
plegic back in 1981. After 
graduating high school 
and looking forward to 
studying engineering at 
the University of South 
Carolina in the fall, Cromer had a 
devastating waterskiing accident. 
Except for some slight movement in 
his shoulders and arms, he was left 
immobile from the neck down. 

It would seem that Cromer's 
dream of becoming an engineer gen- 
erating computer-based designs 
would be impossible for someone 
who has no finger movement. Not 
one to sit back and let life pass him 
by, though, Cromer searched for an 
interface that would let him use the 
computer. But he came up empty 
time and again. In the meantime, 
Cromer found an AutoCAD professor 
at Central Carolina Technical College 
who was willing to work with him-- 
special needs and all. Cromer was as- 
signed a graduate student, who 
helped him by entering information 
into the computer at Cromer's direc- 
tion. Cromer caught on quickly and 
excelled in his studies. 

Then one day in 1988, he asked 
his professor if he and a friend, Ash- 
leigh Weatherly, could take the com- 
puter's puck and digitizer apart. The 
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professor said “OK.” Says Cromer, 
“When we opened the cover, I knew 
what we could do. It just hit me! It 
was almost like déja vu, like I had al- 
ready done this at another time.” 

At that point, Cromer brought in 
his father (Jerry senior, also an engi- 
neer). Soon afterward, Cromer, his 
father, and Weatherly had a design. 
They actually put the Quadpuck to- 
gether in one night. 

The next day, Cromer and Weath- 
erly snuck into the college (which 
was Closed for Thanksgiving break) 
and tested their design. It worked! “I 
cannot decribe the feeling,” says 
Cromer. “It was like I got up and 
took a few steps, you know!” 

The resulting product, the Quad- 
puck, should be available through Jer- 
ry's company, Cromer's Enterprises 
(Sumter, SC), this month. “In techni- 
cal terms, it's a pneumatically con- 
trolled, user-operated switch inter- 
face,” explains Cromer. “It takes vac- 
uum pressure signals and changes 
them into electrical impulses, which 
electronic devices can read.” 


Jerry Cromer demonstrates how to use his invention, the Quad- 
puck, a sip-and-puff interface that lets disabled people use com- 
puters and other electronic devices. 


There are actually sever- 
al versions of the Quad- 
puck. The Quadpuck I 
CPU is for the computer 
and comes with the Quad- 
puck (a lung-controlled in- 
put device), an adjustable 
bracket for mounting the 
Quadpuck on a table, anda 
board for mounting a digi- 
tizer. The Quadpuck can 
be used with any off-the- 
shelf software supported 
by the CalComp Model 
3300 Drawing Board II 
digitizer. 

There is also accompa- 
nying software, called 
Airkeys. “This [software] 
lets someone with no fin- 
ger movement use the computer's 
keyboard,” says Cromer. “The key- 
board is displayed on the screen. 
Taking a pointing device or mouse, 
the user selects a letter. Then the 
user activates the Quadpuck, which 
gives the signal to the computer to 
select the letter. This lets you type.” 

Other products in the works in- 
clude the Quadpuck I RC (remote 
control), which controls infrared 
electromagnetic current. This device 
can be used to select and control 
such equipment as TVs, VCRs, and 
CD players. There's also the Quad- 
puck Airstick I GC (game control), 
which acts as an interface to Super 
Nintendo. Plans are to release both 
of these products in January. 

As far as testing, Cromer says he 
tested the Quadpuck himself. Plus 
he uses the Quadpuck in his design 
work (Cromer's Enterprises is also 
an engineering firm), which he per- 
forms for such companies as West- 
inghouse. 

But Cromer went beyond his 
personal needs when designing the 


Announcing the 
first personal computers 
that will send faxes, 
read you your mail, 
take phone messages 
and work with 
your video camera, 


VCR and TV 


~ 


In fact, they'll do just about 


“Computer, read me today’s mail? 
These computers will actually speak to you, reading aloud 
your e-mail, documents or spreadsheet numbers. Our new 
Apple AudioVision” Display, with its sensitive microphone and 
built-in speakers, is the perfect all-in-one monitor for speech 
“Computer, call Michelle Dunn? capabilities, multimedia presentations and more. 
With Apple GeoPort, you can turn your AV computer (in this 
case, the Macintosh Centris 660av) into a telephone and an 
answering machine. The hands-free phone lets you do work 
on-screen while you talk. And both computers have ES:F2F 
software, so all you need is a video camera to hold a video- 
conference across a local area network. 


“Computer, fax letter to Steve Wingate” 
Forget the fax machine. The optional Apple 
GeoPort” Telecom Adaptor includes fax and 
modem software—everything you need to 
send and receive faxes from your desk or 
use on-line services. And both computers 
let you try out ExperFax, an application 
that converts your faxes into text. 


“Manufacturers Suggested Retail Price as of 8/15/93. Reseller prices may vary. ©1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power to be your best” are registered trademarks 


anything you tell them to. 


“Computer, open my word processor.” 

Now work the most intuitive way. With Apple 
PlainTalk* AV computers (here, the Macintosh 
Quadra 840sv) can recognize spoken com- 
mands—you just speak naturally. Weve also 
included QuicKeys OSA Component software, 
so you can create your own verbal commands, 
like “Computer, open my word processor.” 


“Computer, start video” 

Just plug a video camera, VCR or laserdisc 
player into the back of either AV computer. 
The FusionRecorder software included lets 
you easily capture video and single-frame 
snapshots, or record 16-bit stereo sound. 
You can paste your videos directly into pre- 
sentations, documents or any software that 
supports QuickTime” 


ad 
err 
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“Computer, display Macintosh on TV.” 

You can play video right on your AV computer monitor 
for easy presentations to coworkers, clients or a class. 
You can also plug either machine into a TV, if you need 
a larger display. Or plug into a VCR, and record your 
work on videotape for distribution. 


“Computer, play CD’ 

Add the ApplecD” 300i disc drive to either machine, 
and you can access huge libraries of clip art, 
sound effects, video clips and more. Or just play 
your own music CDs while you work. 


The Macintosh Centris 660av and 


Macintosh Quadra 840av 


You've probably read that telephones, computers, 
television and other technologies will converge soon. 

This is where they meet. Introducing the Macintosh 
Centris” 660AV and Macintosh Quadra” 840AV personal 
computers. These two computers offer a suite of com- 
munication capabilities called Apple’ AV Technologies: a 
telecommunications center, easy video input/output con- 
nections, voice recognition and text-to-speech abilities. 


For the first time, i 
use a Macintosh’ to pick ai *¢. a 
ve hone eae with Apple AV Technologies. 
a point and click, record zélecommunications, video, speech — 
video by plugging ina all the ways you communicate. 
video source, and open a file by saying, “Computer, open.” 

Many of these new functions are sped along by 
a digital signal processor (this chip flies through data at 
the rate of 55 MHz in the Macintosh Centris and an even 
faster 66 MHz in the Macintosh Quadra). | 

With a 25 MHz 68040 processor and up to 68MB of 
RAM, the Macintosh Centris has the horsepower required 
to breeze through huge spreadsheets and documents. 
And there’s room to add a SOOMB internal hard disk, a 
CD-ROM or SyQuest drive and a NuBus expansion card. 

The new Macintosh Quadra will make publishing, 
graphic design and other communications professionals 
salivate. Its 40 MHz 68040 processor and up to 128MB 
of RAM make it the most powerful Macintosh ever. And it 
has room for a gigabyte of hard disk storage, four inter- 
nal storage devices and three NuBus expansion cards. 

Best of all, you can get a Macintosh with Apple AV 
Technologies starting at $2489" Once again, Apple puts 


the most amazing kind of power within Z 
your reach. The power to be your best? Apple wer 


“Apple Computer, Inc. AppleCD, AudioVision, GeoPort, Macintosh Centris, Macintosh Quadra, PlainTalk and QuickTime are trademarks of Apple Computer, Inc. This ad was created using Macintosh personal computers. 


product.“I've made the Quadpuck 
as universal as possible. When you 
start dealing with handicapped 
people, there's such a wide range of 
handicaps. To fabricate to just one 
“handicap” would be so pointless. 
So we've made the product totally 
adjustable, as far as we know how.” 


The Heat is On— 
Now Let’s 
Turn it Down a Bit 


@ What do you do with a building 
design that’s too hot to handle? The 
energy advisor at Texas A&M’s Col- 
lege of Architecture could probably 
help cool things down. 

The “advisor” is a software pro- 
gram developed last year by then- 
doctoral student T.K. Huang as his 
dissertation project. The program, 
running on a Silicon Graphics Iris 
workstation, merges computer 
graphics and animation with an ex- 
tensive climatic database compris- 
ing information from 194 US cities 
to provide detailed visual analyses 
of a proposed structure’s energy ef- 
ficiency. Such factors as building 
orientation and layout; the type, 
number, and location of windows; 
and building and insulation materi- 
als are taken into consideration, as 
are region, season, and time of day. 

According to Bill Jenks, director of 
the Visualization Laboratory at Texas 
A&M, “This program provides a 
graphical interface for determining 
and understanding the thermal con- 
sequences of a particular design, and 
for analyzing the impact that design 
changes will have with respect to en- 
ergy considerations.” Typically, he 
notes, such mathematical analyses 
require extensive long-hand calcula- 
tions of the representative values. 

To determine a building’s energy 
outlook, users first generate a con- 
ceptual design either by selecting 
one of the software’s building tem- 
plates and manipulating the vari- 
ables (number of stories, floor plans, 
windows, and so forth) to represent 
the specific structure being consid- 
ered, or by sketching an original 
building plan. The program gener- 
ates a massing model based on the 
specifications. 

Next, the user can designate a lo- 
cation for the structure and, in the 
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TECH WATCH 


Even though no one other than 
Cromer had used the product as of 
press time (again, it became avail- 
able this month), Cromer says he's 


solar environment simulation 
mode, generate an animation de- 
picting the sun’s rotation around 
the building. As the sun rotates, rel- 
ative temperature, cooling, heating, 
and humidity information is dis- 
played numerically and graphically 
in real time. This allows users to ob- 
serve shadow patterns and the sun’s 
potential impact on the building ex- 
terior. The perspective and orienta- 
tion of the model can be manipulat- 
ed to attain the solar radiation infor- 
mation from all angles. The model 


with climate information to 
visualize energy efficiency. 


illustrates the energy response 
throughout the day and year with a 
real-time calculation of shadow. 

Color variations in the model rep- 
resent the impact of the sun’s ener- 
gy on the skin of the building. Hot 
spots appear as orange, cool areas 
blue. According to Huang, this lets 
designers see where solar heat gain 
problems might be so they can mod- 
ify designs accordingly. 

The software also represents the 
energy consequences imposed by 
various regions via statistical mod- 
els that simulate climate conditions 
over time of the different cities in- 
cluded in the database. 

Another display provides a view of 
the overall energy impact on the 
building, with the time of day as the 
variable. In this mode, a bar graph 
representing energy performance and 
the respective utility bill for energy 
consumption is shown on the screen. 

To gauge a design’s efficiency, a 


he design advisor merges 
computer graphics and animation 


already gotten some initial feedback 
from intrigued people. “We've had 
letters from all over the world, from 
people already interested in it,” he 
says. “We're just getting to the point 
now where we can meet some of 
those orders.”—Donna Coco, associ- 
ate editor 


display window shows a bar chart il- 
lustrating both the target energy con- 
sumption value of the structure and 
the predicted consumption level of 
the current design. When buildings 
do not meet the target performance 
value, the design advice window (re- 
lying on artificial intelligence written 
into the software) provides an item- 
ized list of problem areas and offers 
suggestions for changing the design 
to make the most of the energy pro- 
file of the environment. For example, 
it may point to solar heat gain 
through east- and west- 
facing windows as a 
source of cooling prob- 
lems. In response, the 
user may decide to 
change window sizes or 
locations, or to use tinted 
or reflective glass. If 
design changes are made, 
the program automatically 
incorporates the resulting 
energy savings or expen- 
ditures and updates the 
materials list to reflect the 
modifications. 

At any point, users can access the 
help menu to obtain specific infor- 
mation. For example, if the designer 
has questions about ventilation, the 
help screen under this selection will 
provide the estimated per-person 
fresh-air rate requirements for the 
type of building being considered. 

Although Huang has completed 
his studies at Texas A&M, re- 
searchers there are still working on 
his program, which is not commer- 
cially available as of yet. The imme- 
diate goal, according to project di- 
rector/advisor Larry Degelman, is to 
bring the software down to the low- 
er-level SGI Indigo workstation to 
make it more accessible to potential 
architectural users. Eventually, per- 
haps at the PC level, the researchers 
hope to incorporate the ability to 
import existing CAD files created in 
other software packages. —Diana 
Phillips Mahoney, senior associate 
editor 


GRAPHICS SO FAST, WE HAD TO GO 
TO A SPECIAL PLACE TO TEST IT, 


Don’t let the next generation of high-performance graphics cards pass you by. 
Introducing Pro Graphics” 1024. Driving a stunning 16.7 million colors at 1024 x 768 
resolution, it delivers the best performance in the field. Now, that’s ‘True Color. And it’s from 


Media Vision, the leader in innovative PC 


a 30M. 
graphics. With a refresh rate of 76 Hz for : . to 
a crisp flicker-free display, Pro Graphics : esos, 7 
1024 delivers the speed you’re looking for. a ae Nees om, 
At a price that won’t blow you away. 2 a we ea 
| _ Why not test drive a Pro Graphics 1024 = | 
16.7 milion cobrsat 1024768 reatain at Your local computer retailer? And see what Seen 
ie 16.7 million colors at 1024 x 768 looks like at this . 
speed. For more information on the whole Media Vision family of * 
Pro Graphics accelerators call 1-800-845-5870 dept. 650. MEDIA VISION 


Tests performed using Ziff Davis Labs’ WinBench™ V.3.11 without independent certification by Ziff. Media Vision conducted all tests based on Diamond motherboard with 


Intel 486DX2/66 CPU, 16MB RAM, 256K cache, 340MB IDE hard drive, MS-DOS Version 5.00. ©1993 Media Vision, Inc., 3185 Laurelview Court, Fremont, CA 94538. 


510) 770 9592. Pro Graphics 1024 is a trademark of Media Vision, Inc. Any other trademarks and registered trademarks are owned by their respective holders. 
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SPECTRUM /24 FOR WINDOWS. 
THE BEST 24-BiT PRICE/PERFORMANCE FOR LARGE-SCREEN DISPLAY: 


Only Spectrum/24" gives you 16.8 million colors at resolutions up to —_graphics, and umaging applications like never before. Big and brilliant. 
1152 x 910. That’s two full pages in full color. And for only $999. So, if you've been looking for the best price/performance for a perfect 


It delivers a fast 75 Hz non- FASTER IS BETTER BIGGER IS BETTER picture, stop looking. 

interlaced display for flicke — Saaanapaniaemmee eine It’s right in front of you. 

free graphics oS aaah aie Lop deasees | ee ee For your nearest Authorized 
Naw.voo auratus ae : Number 9. : em Reseller, call 800-334-3005 

see all your Windoas baa i a pan 1 csUtro Pro Vey i he F : . : - : eee oe 

desktop publishing, presentation [_@B8)) Hercules Graphite 800 x 600 Be call SuperFacts”800-541-7680. 


Diamond 


Note: Tests based on the PhotoStones”’ 2% = y a on : = : oe Stealth & 2 Yt A CIRCLE 9 ON INFORMATION CARD 


24-bit graphics benchmark performed by 0.4 ho ae Flercules _ wi “© 
23 eddie Associates bh Hit MHz oe a Pokiabes . y : 1 SUPERMLATCH. 
80486- based EISA system. All units are 138) J Truevision 1024-XP ao se —" by SuperMac Technology 


in millions of pix /second. 


Available for: ISA, EISA, and VL-Bus. card utilizes true-color graphics silicon, 5 custom ASICs, and 3 MB high-speed VRAM. Includes drivers for Windows version 3.1 or later. Display support for 14"-21" multimode 
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Fast and Accurate 3D Animation 


ngineering Anima- 

tion Inc. (EAI), an 

Ames, lowa-based 
company perhaps best 
known for its work in the 
field of forensic anima- 
tion, is now marketing 
VisLab, a new 3D soft- 
ware program that com- 
bines the laws of motion 
with high-speed render- 
ing, thereby enabling 
computer animators to 
create realistic, accurate 
movement. 

The program, which 
runs on the entire line of 
Silicon Graphics machines, renders 
images in hardware rather than in 
software and can reportedly render a 
complex frame of animation consist- 
ing of 500,000 polygons in just a few 
seconds. “VisLab is the first software 
program to take such advantage of 
our hardware rendering capabili- 
ties,” comments Steve Ursenbach, 
vice president and general manager 
of SGI’s Application Division. “We 
believe VisLab will expand SGI’s 
popularity among 3D animators be- 
cause people buy Silicon Graphics 
workstations for precisely the capa- 
bilities that VisLab provides.” 

But that’s only half of the equation. 
According to Matthew Rizai, presi- 
dent and CEO of EAI, “Rendering is 
only one part of what makes an ani- 
mation look real. The other is motion. 
We’ve focused on the difficult task of 
ensuring that the motion of the ani- 
mated objects is more realistic, adher- 
ing precisely to physical bounds.” 

One of the ways EAI does this is 
through VisLab’s motion-generation 
capability, which enables users to se- 
lect a variety of environments that 
EAI has preprogrammed for true-to- 
life motion. According to EAI, users 
point to various primitives (objects 
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connected in different ways) to se- 
lect a scenario to animate. The soft- 
ware ensures that the object will 
move in the same way it does in the 
natural world, not the way an artist 
would render it. Users can also 
point and click on a variety of ob- 
jects to set the stage for the anima- 
tion’s terrain. 

Further supporting motion genera- 
tion is an extensive library of kine- 
matics, which define how objects are 
connected. The use of kinematics in 
animations could include, for exam- 
ple, two objects connected by a bolt 
that rotates or the connection of 
spherical ball joints and their ability 
to rotate while connected. Kinematic 


restraint puts the objects in 
correct orientation to one 
another. 

VisLab also includes a par- 
ticle system for animating 
smoke, fire, rain, wind, or 
any other natural phenome- 
na as well as a basic defor- 
mation capability for animat- 
ing the simple movement of 
an object over time, such as 
the flickering of a candle. 

Other features include an 
A/B roll system for built-in 
post production; the ability 
to integrate dissolves, wipes, 
special effects, titling, and 
animation insets into a production 
before it’s rendered; and, for creating 
simple models, a 3D modeler that 
comes with a library of detailed 
geometries and sample model files 
(users can also import geometries 
from a variety of commercial model- 
ing software programs). 

The basic VisLab package costs 
$9500. Other modules, available sep- 
arately, include the ParticleLab, 
which costs $2500. EAI offers a vari- 
ety of model libraries, starting at 
$100, and will create customized 3D 
models and motion data for specific 
applications.—Laureen Belleville, 
Contributing Editor 
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Managing With AutoCAD 


Now AutoCAD users can manage 
and manipulate information across 
multiple files and associated data- 
bases. 

In fact, Autodesk’s (Sausalito, CA) 
new AutoCAD Data Extension (ADE), 
based on the company’s “Anaheim” 
technology previewed at the AEC 
Systems Conference last June, offers 
users a wide range of productivity 


enhancements. 

“The real impact of this product is 
that AutoCAD is now usable as a 
much more intelligent design tool 
than in the past,” comments Bruce 
Jenkins, an analyst with Daratech 
(Cambridge, MA). “It fits right in 
with the company’s plans to enrich 
AutoCAD’s capabilities so it is more 
of a full-function CAD system.” And, 


NOVEMBER 1993 COMPUTER GRAPHICS WORLD »¢ 23 


Jenkins adds, it does so “without ex- 
tending into any of the particular 
vertical niches Autodesk reserves for 
its third-party software developers.” 

For example, simultaneous access 
and control over multiple drawings 
and large files means users can now 
open any number of AutoCAD draw- 
ings at the same time. Additionally, 
users can select subsets of data using 
intuitive enhanced query tools and 
can select pertinent information and 
drawings in many ways, including 
by location or by attribute. 

Furthermore, with the program’s 
Extended Entity Data (EED) function, 
users can link with objects in an Au- 
toCAD drawing both text-based data 
from within AutoCAD as well as in- 
formation from other applications. 
Meanwhile, ADE’s enhanced SQL in- 
terface strengthens the link between 
AutoCAD drawings and SQL data- 
bases, including dBase, Paradox, In- 
formix, and Microsoft’s Open Data- 
base Connectivity for Windows. 

ADE also provides simultaneous 
read-and-write access to the same 
drawing files. Entity locking and net- 
work file security mean data integri- 
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ty is fully protected. With manage- 
ment functions, users can control the 
level of access provided to work- 
groups or individuals. 

ADE works with existing Auto- 


CAD drawings with no modification 
and runs transparently within Auto- 
CAD Release 12 on IBM-compatible 
PCs under Windows 3.1 or MS-DOS, 
or with Sun Microsystems worksta- 
tions. The program was expected to 
be available in October at a suggested 
retail price of $595.—LB 
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B-Size Dye-Sub Color Printer 


Optimized for fast photographic- 
quality color output in a workgroup 
environment is the Phaser 480, Tek- 
tronix’s (Wilsonville, OR) new full- 
bleed 11x17-inch dye-sublimation 
color printer. According to the com- 
pany, graphic artists as well as pro- 
fessionals in the science and engi- 
neering communities can take advan- 
tage of the printer’s built-in PostScript 
Level 2 hardware support for fast 
raster image processing in a variety 
of applications, including layout 
comps, pre-film color proofs, image 
analysis, and data interpretation. 

To accurately communicate tech- 
nical information, users in these 


fields need fidelity of color repro- 
duction from the screen to the out- 
put device as well as superior shad- 
ing capability. Comments Angel 
Boyd, an analyst with International 
Data Corp. (Framingham, MA), this 
product is impressive in that “Tek- 
tronix is a relatively new player in 
this market and yet it is obviously 
doing things right. It is offering ex- 
actly what the target market wants— 
B-size [output] and better print 
quality.” 

The Phaser 480 uses a 24MHz 
AMD 29000 RISC processor for fast 
throughput. Base memory configu- 
ration is 32MB, which supports full- 


bleed tabloid-size processing and 
printing capability as a result of the 
480’s memory management and da- 
ta compression techniques. The 
memory configuration can be ex- 
panded to 64Mp in 16MB increments. 
The product prints three-pass, 
tabloid-size pages in less than three 
minutes, with four-pass color print- 
ed in less than four minutes. 

The printer also includes propri- 
etary raster image processing 
firmware that speeds handling of 
raster files within a PostScript job. 

According to Tektronix, the Phas- 
er 480 handles print jobs differently 
than competing tabloid-size dye- 
sublimation printers. Competing de- 
vices require a fast, capable, dedicat- 
ed Macintosh host that can handle 
processing and spooling of print 
jobs, says the company. Further- 
more, it adds, when print jobs are 
sent on these printers, all other ap- 
plications running on the host come 
to a halt. The Phaser 480, on the oth- 
er hand, handles PostScript in its 
own optimized hardware. Therefore, 
the printer is fast and shareable, al- 
lowing cross-platform compatibility. 


Adds Boyd, “Tektronix has done a 
really good implementation. And 
[because] other B-size dye-sublima- 
tion products need a pretty powerful 
host, the total solution can cost more 
than [the Phaser 480].” 

Another important feature of the 
Phaser 480 is the Phaser Print plug- 
in for Photoshop, which reportedly 
makes it possible to print large Pho- 


toshop raster files across a network 
at nearly the same speed as a dedi- 
cated, directly connected raster 
printer. For example, 5mMB CMYK 
files can be sent from a Macintosh 
Quadra over EtherTalk and proc- 
essed in less than one minute. Rates 
of up to 10MB per minute are possi- 
ble, depending on network traffic 
and source Macintosh configura- 
tion. The Phaser Print plug-in sup- 
ports all page sizes and orientations 
and will allow for image replication 
on the page. 

The Phaser 480 uses the compa- 
ny’s TekColor Photofine technology 
for enhanced printing of fine lines 
and text and introduces TekColor 
Dynamic Correction, which en- 
hances color fidelity and adds the 
flexibility of simulating color pro- 
duced on alternate color output de- 
vices. Target Dynamic Correction 
simulations include SWOP, Eu- 
roScale press, commercial press, and 
two alternate display simulations. 

The Phaser 480 is priced at $14,995 
and is expected to be available in 
January.—LB 
CIRCLE 127 ON INFORMATION CARD 


Scanners. CD drives. Imaging software. 
They’re all great tools to help you 
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hen Parametric 
Technology 
unveiled its para- 
metric solids 
modeling pro- 

: gram in 1987, 
few people appreciated the sig- 
nificance of the event. Today, 
however, the importance of that 
product introduction is obvious 

to all. It was an event that 
marked the dawn of a new era in 
CAD/CAM, an era dominated by a 
new technology called constraint- 
based solids modeling. 

The impact of constraint-based 
solids modeling has been so profound that, 
by the end of this year, every major CAD suppli- 
er but one will have introduced a constraint-based 
solids modeler. It’s a dramatic turn of events—and it’s 
as close to being a revolution as anything the 
CAD/CAM industry has seen 
in a long time. 

With each new product 
introduction, vendors, of course, are hoping to latch on 
to some of the excitement that has sent tiny Parametric 
Technology on a rocket ride to the top of the CAD/CAM 
industry. The good news is that the recent rash of compe- 
tition is providing users with some powerful tools. This 
technology, for the first time, provides a way to design 
complex objects efficiently as solids models. Constraint- 
based modeling is not simply an extension to existing 
solids modelers, but a new way of creating and modify- 
ing all kinds of designs. 

The bad news, however, is that users now face the 
difficult task of sorting through all the offerings, compar- 
ing all the features, and making a decision as to which of 
the new systems will really prove to be the best tool for 
their particular application. And while constraint-based 
modelers provide a more easily used paradigm for 
sketching and developing modifiable, evolving designs, 
users will need to realize they also present some prob- 
lems of their own. 


The Birth of Constraint-Based Modeling 

Solids modeling has been around since the early 
1970s, but because it is a technology that has always 
been hard to use, it traditionally has enjoyed limited 
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BY JOHN MACKRELL 


acceptance among designers. The 
problem is that the majority of 
designs go through multiple, 
often extensive, changes during 
their design cycle. Traditional 
CAD systems, however, were 
not able to handle modifica- 
tions easily. 

What designers have need- 
ed is a system that makes it 
easy to create quick concept 

sketches and layouts while also 

making it easy to make changes 

to their designs. The Boolean oper- 

ations and primitives used by tradi- 

tional systems to “sculpt” a solids 

model have never provided users with an 

obvious, straightforward approach. Designers 

had difficulty positioning the primitives, they struggled 

with the large number of operations required to com- 

plete a design, and they balked at the difficulty of mak- 
ing design changes. 

Traditional systems made 
it the responsibility of the 
designer to remember all of the interrelationships 
between various parts of the design. For example, if the 
diameter of a hole changed, it was up to the designer to 
remember to change the diameter of the bolt that passed 
through the hole. As a result, tracking all of the interre- 
lationships in an assembly could be a daunting task, 
even in a simple design. Every time a part of a design 
was modified, designers had to spend a considerable 
amount of time assuring themselves that everything still 
fit together correctly. 

Constraint-based modelers have proved to be the 
first viable solution to these problems. Their ability to 
allow the CAD system to automatically track the rela- 
tionships between parts translates directly into saved 
time and fewer design errors. 

Unlike geometric modeling systems, which severely 
restrict the designer’s ability to modify the positions of 
points, lines, curves, and surfaces in 2D and 3D space, 
constraint-based systems employ sets of rules, or con- 
straints, that help define how changes to a group of geo- 


John Mackrell is a partner in CiMdata Inc., a CAD/CAM and product data 
management consulting firm based in Ann Arbor, Michigan. ClMdata pub- 
lishes the MCAD Buyer's Guide, which provides extensive reviews of all of 
the products mentioned in this article. 
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this model of an F-18 jet, provides a full range of traditional modeling methods. 
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metric elements should be handled so as to best protect 
the integrity of the design. 

These rules are typically embodied in sets of equa- 
tions. The equations can be simple (point A is at loca- 
tion x,y,z) or complex (the length of line B is one-half 
the length of line A) and can contain geometric as well 
as numeric positioning information. 

Systems make use of three types of constraints— 
numeric, geometric, and algebraic. Numeric constraints 
provide positions (x,y,z), lengths, diameters, spline 
parameters, angular values, and other measurable val- 
ues. Geometric constraints include parallelism, perpen- 
dicularity, co-linearity, tangency, and other non-numer- 
ic relationships that control the positional relationships 
of one piece of geometry to another. Algebraic con- 
straints combine numeric and geometric constraints in 
very simple equations (diameter of C = 1/2 length of A) 
or in extremely complex sets of equations that include 
If-Then-Else branches, inequalities, and calls to external 
sub-routines. 


Parametric vs. 
Variational Techniques 

Two types of constraint 
modelers are in general 
use today: parametric and 
variational. The difference 
between these two tech- 
nologies lies in the way 
they define and solve 
their constraining equa- 
tions. In parametric sys- 
tems, all of the constraint 
equations are captured 
and solved in the order in 
which they are created. 
The variables used in 
each equation must have 
been defined by a previ- 
ously stated constraint; 
that is, each geometric 
element is placed with 
respect to some previous- 
ly placed element. However, most systems allow the 
user to rearrange the order of the equations, thus modi- 
fying the implied design intent. 

In variational systems, the sets of equations are 
solved simultaneously. This means that their ordering 
is not important. For instance, if points A and B are 
located by user-defined dimensions and point C is 
located by references to the locations of A and B, then 
three equations define the constraint system: 


A =x1, yi, z1 
B =x2, y2;z2 
C = (A-B)/2 


In a parametric system, points A and B can be moved 
and point C will automatically follow. In a variational 
system, any two of the points (say, A and C) can be 
moved, and the third point (B) will automatically follow. 

Although vendors will sometimes claim that one 
approach or the other is superior, the bottom line is that 
each approach has its advantages and disadvantages. 


28 * COMPUTER GRAPHICS WORLD NOVEMBER 1993 


One of the nice features offered by Pro/Engineer is its support 
of global design parameters. 


The answer to whether the differences between these 
two approaches is important depends entirely on how 
you wish to carry out your design process. 

One of the key things to appreciate when comparing 
variational- and parametric-based systems is that para- 
metric systems are characterized by order dependence. 
Order dependence forces designers to think about the 
process they will use for a given design and to predeter- 
mine the parameters that will be used to control 
changes to the design. The downside to this is that the 
designer may not know enough about the design early 
in the design process to make valid choices for depen- 
dent and independent constraints. In fact, unless the 
designer devotes considerable preplanning to the 
design process, the wrong constraints may be selected 
and the parametric definition will need to be reordered 
at a later time. 

Indeed, as the design evolves, unanticipated con- 
straints are likely to arise. These can force changes to the 
parametric interdependencies. Changing the parametric 
ordering can be difficult 
because their interrelation- 
ships quickly become 
complex, and even the 
original designer may not 
quite understand the 
nuances of these interrela- 
tionships. This problem is 
even worse for someone 
who didn’t create the 
design in the first place 
and has to decipher the 
meanings and interdepen- 
dencies of the parameters. 
No two designers execute 
a design problem with 
exactly the same method. 

Fortunately, this prob- 
lem has been alleviated 
somewhat because most 
commercially available 
parametric modelers now 
allow users to redefine 
the parameterization and reorder the parametric equa- 
tions to allow different parameters to control the 
design. Parametrically defined designs work extremely 
well for parts and assemblies that have a clearly defined 
hierarchy and a few important design parameters that 
control their overall form. For example, parametric sys- 
tems are especially useful for working with a family of 
parts whose sizes are controlled by a few dimensions, 
such as length and diameter. 

As for variational systems, they tend to require more 
computing power because they must solve a generally 
complex set of simultaneous equations. (This is precise- 
ly the feature that allows them to solve for any variable, 
not just dependent variables.) The method of solution 
requires approximations that converge on an acceptable 
result. This can lead to failures in the solution process, 
although most CAD products appear to handle this con- 
vergence quite well. 

Although variational systems require more comput- 
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ing power than parametric systems, today’s computer 
systems are powerful enough to handle substantial sys- 
tems of equations in real time—or at least fast enough 
so users don’t feel delayed in their work. Variational 
models work well for designing parts and assemblies 
where there aren’t any easily defined parameters that 
control the overall form or when the design is evolving 
such that the designer can’t predetermine how the parts 
of the design are going to interrelate. With variational 
techniques, designers don’t have to give a lot of fore- 
thought to the hierarchy of the design’s constraints and 
can freely change the design without being constrained 
by the order in which constraints were defined and fea- 
tures were added to the design. 

While some systems still use just one or the other of 
these two techniques, many of the systems on the mar- 
ket tend to use a combination of parametric and varia- 
tional techniques. As a result, it is becoming less and 
less important for users to spend too much time trying 
to determine which type 
of technique a particular 
system uses or to become 
too wrapped up in ven- 
dors’ competing claims 
about the superiority of 
one technology over the 
other. The thing that is 
important, however, is 
finding out whether the 
CAD system will let you 
change the ordering of 
the constraint equations 
easily. 


Other Factors 
to Consider 

Besides evaluating a 
system’s use of varia- 
tional and parametric 
techniques, users in the 
market for a CAD/CAM 
system also need to be 
aware that there are many other factors that can 
impact the usefulness of any given constraint-based 
modeling system. These include the user interface and 
the way in which a modeler deals with a variety of 
design issues. 

For example, a system ideally should allow constraints 
to be applied to all types of geometry (2D and 3D curves, 
surfaces, solid form features). While this is possible with 
most of the major CAD systems on the market, there are a 
few systems, such as those from Computervision, 
Applicon, and EDS/Unigraphics, that allow constraints to 
be created only during 2D sketching. Although they allow 
the sketch to be extruded or rotated to form a solid model, 
if the constraints are changed then the solid must be 
regenerated. Fortunately, all of the vendors have plans to 
extend their constraint modelers to handle 3D constraints. 

Surfaces represent another potential problem area. 
The issue here is whether all of the geometry that con- 
trols surface definition can be constrained (control 
points, slopes, tangency with an adjoining surface, etc.). 
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Because the built-in sketcher in CADDS 5 uses variational tech- 
nology, it can solve for any constraints independently of the order 
in which they were created. 


While Parametric Technology (PTC) does a good job 
controlling surfaces, all of the other vendors need and 
plan to extend their capabilities for surface control. 

The way in which a system handles over- and under- 
constrained geometry is also an issue. Some CAD sys- 
tems (notably, PTC) do not allow over- or undercon- 
strained models to be created and stored. They force the 
user to fully constrain the model. Other systems allow 
one or both of these conditions to exist. This gives users 
freedom to work with partially developed designs. 

In any case, the CAD system should indicate when 
geometry does not contain a full set of constraints 
(underconstrained) and when it has too many, conflict- 
ing constraints (overconstrained). This can be done in 
several ways. Some systems, for example, will high- 
light geometry that is not fully constrained or that has 
conflicting constraints. Other systems report the num- 
ber of degrees of freedom remaining in the model (with 
each degree of freedom corresponding to a missing 
constraint). 

In the best case, prob- 
lems are highlighted on 
screen so the user can see 
exactly what is amiss. 
Intergraph, Applicon, 
and SDRC provide good 
user feedback of under- 
and overconstrained con- 
ditions. 

Another nice feature 
to look for is uncon- 
strained sketching. Sys- 
tems from Computer- 
vision, SDRC, Intergraph, 
and Dassault all allow 
the designer to sketch in 
2D and extrude to 3D 
without having to supply 
any dimensions. (These 
can be added later.) This 
feature lets a designer 
create a preliminary 
model of a part very quickly and then refine it later on. 


Handling Assemblies of Parts 


In the real world, the vast majority of objects that 
are designed are assemblies of interacting parts. One of 
the most common places for design errors to occur is in 
the interfaces and fit of these parts. So, for designs of 
assemblies it is imperative that the CAD system allow 
constraints to be defined between parts of the assem- 
bly. When this can’t be done, the designer must 
remember to update multiple parts whenever the 
geometry of any of the parts interfaces are modified. 
Today, the systems that do the best job of handling 
constraints between parts of assemblies come from 
SDRC, PTC, Intergraph, and Dassault. Computervision, 
Applicon, and EDS/UG don’t have this ability, but 
each reports having plans to add it. 

One thing that all of the major constraint-based CAD 
systems do offer is the ability to combine constraints 
(continued on page 34) 
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A Thumbnail Comparison of Eight Major CAD Systems 


Nic of today’s suppliers of inte- 
grated CAD/CAM systems now 
offer some form of constraint-based 
modeling. At the time this article 
was written, some of the products 
(as mentioned below) offered con- 
straint modeling only during 2D 
sketching. However, all of the ven- 
dors intend to provide full 3D con- 
straints and constraints among 
parts of assemblies in the near 
future. Indeed, some may have 
introduced this feature by the time 
you read this article. The following 
descriptions are intended to give 
only a quick sense of the con- 
straint-based modeling capabilities 
provided in eight of the most 
prominent CAD/CAM systems on 
the market today. 


Product: Bravo 

Applicon Inc. 

4251 Plymouth Road 

Ann Arbor, MI 48106-0986 
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BB uses a technology that’s some- 
what different from that used by the 
other systems discussed here. Its tech- 
nology is called “degrees-of-freedom 
analysis.” Degrees-of-freedom analysis 
allows an analytical approach that does 
not suffer speed degradations due to 
model complexity as severe as those suf- 
fered by parametric and variational sys- 
tems. It also does not use iterative, 
approximate solutions. 

Like variational systems, this system 
does offer the ability to solve constraints 
in any order, allowing users to reorder 
their design parameters freely. The 
approach is fast enough to display 
changes to systems of constraints in real 
time as a driving constraint is modified. 
The effects of constraint changes can be 
viewed dynamically, in real time, by 
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selecting the constraint and dragging a 
Slider to change its value. Constraints are 
currently 2D and can't be defined 
between parts, but this is intended to be 
changed and is not a fundamental flaw in 
Applicon’s technology. 

The degrees-of-freedom modeler is 
neither parametric nor variational, but 
combines elements of both techniques. 
Constraint equations can be solved for 
any variable, so ordering of construc- 
tion operations is not a problem. Both 
over- and underconstrained conditions 
are accommodated in the model and 
both conditions can be identified for the 
user. 

The system also offers bidirectional 
associativity, an ability that includes con- 
trol over backward associativity. The 
constraint solver is fast and does not 
Slow down for very large systems of con- 
Straint equations. 

Although Applicon’s product is new 
and could use some enhancements, it is 
only the first step in Applicon’s continu- 
ing product enhancement program. Since 
the product is new, there is no user expe- 
rience to report at this time. 


Product: CADDS 5 
Computervision 

100 Crosby Drive 
Bedford, MA 01730 
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ADDS 5 from Computervision now 

includes a built-in sketcher called 
DesignView. DesignView provides a full 
range of constraint-based modeling capa- 
bilities including constraints between 
parts, support for surface parameter con- 
Straints, logical branching in algebraic 
constraints, and support for undercon- 
Strained models. Since DesignView uses 
variational technology, it can solve for any 
constraints independently of the order in 
which they were created. 

The sketcher has a 2D smart cursor 
that helps users determine appropriate 
data to select given the current command 
and cursor location. The system also 
offers a where-used command that lets 
users determine where each constraint 
variable is used, and it provides a test that 
identifies underconstrained conditions. 

In addition to supporting constraint 
modeling, DesignView also supports 
many other types of geometry construc- 
tion methods including Boolean opera- 


tions, some local modifiers, and non- 
Solid surfaces. 

What DesignView does not support is 
bidirectional associativity. Associativity 
flows just one way from the design appli- 
cation to CAE, NC, drafting, and other 
applications. Notes that contain modifi- 
able constraint values can be stored with 
the model. Imported data can be con- 
Strained, but this requires the user to 
build construction geometry as refer- 
ences for defining geometric constraints. 

CADDS 5 constraint-based modeling 
is integrated with a wide variety of 
CAD/CAM/CAE applications. Planned and 
on-going development will further 
enhance this product. 


Product: Catia 

Dassault Systemes 

East 15 Midland Ave. 
Paramus, NJ 07652 
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ples has an interesting and unique 
assembly sketcher that supports 
unconstrained sketching of assemblies 
and definitions of the interfaces and joint 
conditions between the parts of the 
assembly. The sketches can be created 
and modified very quickly and analyzed 
by a built-in mechanisms package, with 
the results displayed dynamically on 
screen. This provides very rapid concept 
analysis. Actual dimensions can be 
applied to the sketches at any time. 


Catia can apply constraints to existing 
solids and surface models. Models need 
not be fully constrained; constrained and 
unconstrained models can coexist. 
However, only explicitly defined (user- 
defined) constraints are displayed automat- 
ically; implicitly defined constraints have to 
be found through a search mechanism. 

In addition to its parametric modeling 


capabilities, Catia also supports other 
modeling operations such as Boolean 
modeling. It also supports bidirectional 
associativity for drawings and NC. 

At the moment, Catia is undergoing 
major enhancements that will significantly 
extend its already fine surface modeling 
capabilities into an all-around mechanical 
design system. A new version of Catia 
may even be announced this month. 


Product: Unigraphics 

EDS Unigraphics 

13736 Riverport Drive 
Maryland Heights, MO 63043 
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| ee V.10, which was just 
released in June, creates constraints 
automatically as sketching progresses. 
The geometry is always fully constrained, 
since both geometric and dimensional 
constraints are captured as the model is 
developed. Users can change constraints 
at any time. Constraints are 3D and can 
be used to control the parameterization 
of surfaces. 

In addition to providing form features 
that can be sized and positioned para- 
metrically, the Unigraphics system sup- 
ports a full range of traditional modeling 
methods (Booleans, sweeping, surface 
sewing) within the constraint modeling 
environment. A significant weakness in 
the product is it does not allow con- 
Straints to be defined between parts. On 
the plus side, users can search for and 
graphically display all types of con- 
straints. 

Associativity flows one-way from the 
design model to other applications. The sys- 
tem handles many kinds of drawing views 
(stepped sections, hidden line, and silhou- 
ette) exceptionally well and will automatically 
update them as the model changes. 

Because Unigraphics V.10 has only 
just been released, there is no user feed- 
back at this time. While the system looks 
good in demonstrations, it remains to be 
proven in actual end-user operation. 


Product: I/EMS 
Intergraph 

Huntsville, AL 35894-0001 
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he user interface of I/EMS makes it 
easy for users to Spot over- and 


underconstrained conditions by visually 
highlighting the affected geometry and 
providing the number of degrees of free- 
dom remaining in the model. This makes 


it very easy to change constraints and 
constraint ordering. The system also dis- 
plays lots of constraint information, 
including dimensions and geometric con- 
straint symbols. 

I/EMS also offers a 2D smart cursor 
within its constraint sketcher. Geometric 
constraints are applied automatically to 
imported and existing geometry, however 
the user has to add any numerical con- 
Straints manually. This is a weakness in 
this product. 

Intergraph's constraint modeler has 
been in use for more than a year and 
appears to be relatively stable. It has a 
good set of constraint-based modeling 
operations and it offers its users the abil- 
ity to disable the bidirectional associativi- 
ty capability if so desired. 


Product: Euclid 

Matra Datavision 

Two Highwood Drive 
Tewksbury, MA 01876 
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uclid takes an approach to modeling 
that the company calls adaptive mod- 
eling, which provides the user with 
dimension-driven feature editing and 
positioning capabilities. With this sys- 
tem, users can sketch parametric profiles 


and then use them to create solid mod- 
els. Users can also add constraints to 
unconstrained geometry at any time dur- 
ing the design. However, the system 
does not currently allow users to create 
constraints between parts and assem- 
blies, although Matra says it plans to 
upgrade its modeler to support this fea- 
ture in the near future. 

Euclid supports algebraic constraints, 
which can be modified to change the 
order of the parametric relationships. In 
the sketcher, constrained geometry is 
highlighted graphically. The system also 
allows users to place design features rel- 
ative to other features or to a “global” 
coordinate system. 

At the moment, Euclid’s constraint 
modeler, which only supports one-way 
associativity and which does not yet sup- 
port 3D constraints, does not appear to 
be as well developed as the modelers of 
some of the other systems. But that may 
change as Matra upgrades the product to 
increase Its capabilities. 


Product: l-deas Master Series 
SDRC 

2000 Eastman Drive 

Milford, OH 45150 
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he |-deas Master Series is a new 

product from the base modeler up. It 
supports a full set of constraint modeling 
functions throughout the system, includ- 
ing support for form features, curves, 
and surfaces. It also supports 3D con- 
Straints and constraints between parts in 
assemblies. 

The system will allow the user to cre- 
ate unconstrained sketching as well as 
under- and overconstrained conditions. 
The system can locate under- and over- 
constrained situations for the user. And 
like some of the other systems on the 
market, |-deas supports several other 
geometric construction techniques, 
including Boolean operations. 

As for the |-deas user interface, it 
offers several interesting capabilities, 
the most notable of which its its 3D 
Smart cursor (called Dynamic Navigator) 
that indicates appropriate selections 
based on the cursor’s position relative 
to existing geometry. Another impres- 
Sive feature is the ability to select a con- 
Straint value and dynamically view the 
effects of changing the constraint sim- 
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ply by dragging the cursor back and 
forth. Both numeric and geometric con- 
Straints are identified on screen by 
dimensions and symbols, so it is easy to 
identify current conditions. Constraints 
can be documented in on-screen notes in 
which the constraint values can be edited. 
The system’s bidirectional associativi- 
ty can be controlled either by the user or 
by the system’s built-in, PDM-like func- 
tionality. Users can control when associa- 
tive changes are applied to their working 
models, delaying the effects of changes 
until a convenient time. The system also 
provides check-in, check-out, and version 
control. Imported geometry is automati- 
cally constrained within practical limits. 


Although the I-deas Master Series has 
been heavily tested in beta sites, it has not 
yet had a chance to prove itself in real user 
environments on a large scale. Never- 
theless, this system is technologically 


advanced and deserves close attention. 


Product: Pro/Engineer 
Parametric Technology Corp. 
128 Technology Drive 
Waltham, MA 02154 
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gi is essentially a parametric 
modeler (although variational tech- 
niques are also used). It saves a design 
history aS a means of capturing design 
intent. The order of operations in the his- 
tory can be changed. 
~ Although Pro/Engineer does not sup- 
port Boolean and other local modeling 
operations, it does offer many nice fea- 
tures, one of which is its use of global 
design parameters. These are parameters 
that define basic design characteristics 
and can be used by a designer to make 
fundamental design modifications or vari- 
ations. Because many other parameters 
may be defined with reference to these 
global parameters, they can be used to 
make massive changes in a design. 
Pro/Engineer’s parametric feature 
modeling paradigm was designed to 
extend throughout the product, providing 
the parametric approach for all kinds of 
models including form features, sur- 
faces, curves, and wireframe geometry. 


All geometric models are fully con- 
Strained; unconstrained geometries 
aren't supported. The system has grown 
over the years to apply parametric mod- 
eling to all facets of the design/engineer- 
ing process including drafting, engineer- 
ing analysis, numerical control program- 
ming, wire harness design, sheet metal 
design, and other applications. 

The product also features bidirectional 
data associativity, so that changes made 
to a design are automatically promulgat- 
ed throughout the design, analysis, man- 
ufacturing engineering, and other func- 
tions of the CAD/CAM process. The sys- 
tem is fully 3D and supports constraints 
among parts of assemblies. Parameters 
can be documented in on-screen notes. 

Designing with Pro/Engineer requires 
forethought concerning the overall prod- 
uct parameters and the ordering of 
design operations. Users complain that it 
is not always easy for a designer who 
didn’t create the design to understand 
how to make changes to the design. 
Also, be aware that, depending on your 
design philosophy, bidirectional associa- 
tivity may require attention to ensure that 
unauthorized users don’t modify the 
design. Taken as a whole, however, 
Pro/Engineer is a very productive product 
for many users and is enjoying a rapidly 
expanding user base. —JM 


(continued from page 30) 

with form features. Form features are a higher-level 
construct than points, curves, and surfaces. They allow 
designers to work with a more natural syntax. Rather 
than creating parts using Boolean operations, form fea- 
tures let designers work with slots, bosses, through- 
holes, and blind holes. 

While support for other modeling operations such 
as Boolean operations, tweaking, or local modifica- 
tions is not always required, these can make the 
designer’s job significantly easier by providing flexible 
methods for modifying geometries. Much greater 
designing flexibility is gained when these operations 
work within constraint modeling systems and aug- 
ment the feature modeling operations. SDRC, 
Intergraph, and Computervision offer these operations 
in conjunction with their constraint and feature sys- 
tems, while PTC does not. 


Data Associativity 


Data associativity refers to a CAD system’s ability to 
share its design information among a variety of other 
applications such as design, drafting, analysis, and 
numerical control (NC). Associativity is an enabling 
technology for concurrent engineering and it assures 
that, as the design changes, all of the users of the 
design data have an up-to-date version of the design. 

As implemented in CAD systems today, associativity 
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is either unidirectional or bidirectional. Unidirectional 
associativity provides design changes “downward” to 
other applications such as drafting and NC. Changes 
made to the design appear in drawings and NC tool- 
paths automatically, but changes made in drawings or 
NC programs don’t change the design. This is also 
known as downward associativity. 

With bidirectional associativity, changes made to 
any design information in any application (design, 
drafting, NC, etc.) are automatically reflected in all 
other parts of the CAD system. So, when a detailer 
changes a dimension in a drawing, the geometric model 
changes as well. 

An obvious potential problem with bidirectional 
associativity is that people other than designers are able 
to change the design. Such a situation may lead to vio- 
lations of a design team’s rules for design control, espe- 
cially in a large product development environment. On 
the plus side, when used by small design teams, bidi- 
rectional associativity can promote highly interactive 
concurrent engineering. 

To help deal with the design control issue, a few 
CAD systems provide control over associativity. Some 
systems will allow you to disable the bidirectional asso- 
ciativity capability for certain parts or for certain users. 
Some systems also allow individual users to decide 
when associative design changes will affect their own 
work sets. For instance, an engineer who is working on 
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a finite-element model may want to delay accepting 
design changes that would require remeshing the model 
until after a preliminary analysis is complete. 

It’s also possible to use a third party’s product data 
management system to help provide control over who 
can make design changes. SDRC provides the easiest 
control over two-way associativity, while PTC offers 
limited control. Intergraph is notable in that it allows 
associativity to be turned off altogether. Other systems 
don’t provide two-way associativity at all or only 
between drawings and the geometric model. 

As noted above, bidirectional associativity may or 
may not be an issue depending on the operating style 
and rules of your organization. If you want all team 
members to be able to make changes to designs, then 
bidirectional associativity is a good feature. If some 
members of your teams are not permitted to make 
design changes, then you need either controllable bidi- 
rectional associativity or associativity limited to down- 
ward changes. 


Design Intent and Design History 

One of the most important advantages of using con- 
straint modelers is that they allow the CAD system to 
capture some of the designer’s intentions. Most devices 
that are designed can be characterized by one or more 
primary and secondary factors that, when changed, 
alter the device’s size or shape. These might include the 
length of an engine’s stroke or the weight of an aircraft. 
Each of these is determined by the operational intent of 
a design and they may be critical to the success of the 
device being designed. 

One of the problems faced by designers is to under- 
stand how changes in these factors affect the actual 
shape, size, and operation of the device being created. 
Many more detailed forms of design intent exist as well. 
For instance, the requirement that two sides of an 
engine block casting must be parallel may not affect the 
engine’s operation but may be important for manufac- 
turing reasons. 

Design history does not necessarily equal design 
intent. If your intent is simply to get from New York to 
Washington, whether you fly, drive, or ride a bicycle 
has little bearing on your intent to achieve the goal but 
certainly determines the history of events that occur in 
reaching the goal. Likewise, if three designers are given 
the same mechanism to design, they are all likely to 
proceed through very different sets of steps to reach 
their final designs, although the three designs may 
result in nearly identical solutions that satisfy the origi- 
nal intent. So, how can design intent be captured? 

In addition to the history of steps taken to create a 
design, the designer must be able to create constraints 
that embody the functional intent of the device—for 
instance, the relationship between a piston’s stroke and 
bore determines the displacement of an engine. These 
controlling parameters are much more important than 
other constraints (such as the length of the engine 
block) that may, in fact, be defined earlier in the design- 
er’s work with the CAD system. Of course, it is good 
design practice to think through the design before pro- 
ceeding with the actual concept development in the 
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CAD system, but it remains extremely difficult to prede- 
termine or even to recognize beforehand every factor 
that may drive a complex design. 

A designer needs the flexibility to proceed with a 
design according to how creativity drives the process, 
without having to worry that the CAD system is going 
to make assumptions about design intent that may be 
incorrect or difficult to change. Therefore, the CAD sys- 
tem needs to provide a mechanism that allows con- 
straints to be easily reordered, new constraints to be 
created, and old constraints to be removed. 

Because design intent is intended to make the design 
easier to update or change, it must represent not only 
the spatial or geometric relationship of parts of the 
design, but their operational intent or interrelationships 
as well. For instance, it may be critical to know that a 
particular joint must be able to both rotate and slide for 
a mechanism to operate as intended. Unfortunately, 
this is not supported very well by any of the current 
products. 

The design intent must also be kept in a form that 
other designers can understand. This requires a capabil- 
ity to document the intent (much as is done in a design 
notebook). Some systems, such as those from 
Intergraph, PTC, and SDRC, allow notes to be created 
and viewed with the design. These can contain design 
parameters, their definitions, present values, and 
effects. In those systems that allow parametric notes, 
the value of a design parameter can be changed by 
selecting it in the note and typing a new value in its 
place. The design model then is automatically changed 
to reflect the modified value in the note. 


Bottom Line: Test and Compare 

In the end, there is no easy way to determine which 
of the new and improved solids modeling systems is 
going to work best for any given user. While some 
vendors claim they have caught up to and surpassed 
PTC in the race for technological leadership, the fact 
is many of the systems are so new that they have yet 
to be proven under real-life design conditions. 

But certainly the gap between PTC and the other 
vendors is narrowing. And while you can rest assured 
that PTC will not rest on its laurels, the only thing that 
can be said with certainty is that the race among 
CAD/CAM vendors is forcing the development of new 
advances in solids modeling systems that promise to 
make designers more productive and improve product 
quality. 

The bottom line is that the outlook for users is better 
than it has been for the past several years. Now is the 
time when current CAD/CAM users should begin to re- 
evaluate their requirements and the benefits they can 
accrue from the newest technologies. 

Making the right choice won’t be easy. You’ll need 
to plan on benchmarking at least three systems, 
probing each for their strengths and weaknesses, and 
checking how well each meets your needs. Just 
remember that every vendor will want to show you 
exactly what their system does best. Your best defense 
is to control demos and benchmarking as much as 
possible. CGW 
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slicing, arbitrary cutting planes, color spheres and vector arrows. 
Data courtesy of IBM, Kingston, New York and John Killough, University of Houston. 
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workstation... free for 60 days. Directly produce exciting animations from time 

series without production nightmares. 
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new control over your data...and new insights tool kit that provides fast access to a broad range 
into their meaning. Yet Data Explorer is easy to of sophisticated functions, both visual and com- 
use because it lets you visualize data in ways putational. 
you ve never dreamed of—without getting bogged Whether you're a visualization novice or 
down in the technology. expert, you can try Data Explorer on your work- 
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BY DOUGLAS KING 


The latest 


ith applications ranging from 
interactive theme-park rides 
to surgical simulation, virtual 


reality seems to be showing inn. 
up everywhere. And this is generation of 
just the beginning. The tech- : | 

nology, still in its infancy, has 

a long way to go before fulfill- head-mounted 


ing even a fraction of its expected potential. The 
rate and extent of its further development, howev- 
er, depends to a large degree on the ability of man- 
ufacturers to improve significantly the enabling in- 
terfaces—those devices that deliver us into and let 
us explore the growing number of virtual worlds | | 

being created for a variety of disciplines. should make 

Realizing the phenomenal market potential that 
virtual reality represents, manufacturers of head- , 
mounted displays (HMDs) are paying close 
attention to user complaints about the 
first generation of these devices—the orig- 
inal Eyephones from VPL and the Flight 
Helmet from Virtual Research, for exam- 
ple—and developing technologies to ad- 
dress them. 

Many of the complaints surrounding 
HMDs have focused on the devices’ low reso- 
lution, narrow viewing fields, poor stereo- 
scopic vision, limited durability, and general 
bulkiness. Lack of consideration for hygiene 
has also been an often-voiced concern, in that 
the same devices are generally used and reused 
by a number of different people. 

Recent introductions to the HMD market, by 
taking advantage of advances in display technol- 
ogy and new hardware designs, offer significant No longer full helmets, today’s 
improvements over the bulky “face-suckers” tradi- “MDs, including the Eyegens trom 
tionally identified with virtual reality. Virtual Research Inc., have 

For example, many of the new HMDs provide festa nttap aeto Giele 
enhanced image quality via technologies that al- y pte hygienic 
low for high-resolution color from monochromatic 
CRTs. These technologies include the color 
wheel—a concept developed decades ago to bring 


displays 


virtual reality 
more accessible 
to a wider 


audience 


NOVEMBER 1993 COMPUTER GRAPHICS WORLD » 41 


a Without . a 


addition to head- ranonied sian (HMDs), there are a growing num 
hat offer users three-dimensional viewing without having to don a helr 
f these are stereoglasses, in which the user's view of the computer screen sv 
een the right and left eye in rapid succession, giving the impression of see 
3D image. The viewing angle for the stereo image is a minimum of 6 degrees. Stereo- 


_ tion of the head. This allows users to view the objects on screen in 3D. One drawback 
| s that it is easy to move out of the range of the tracker. 


modulator monitor attachments. The benefit, however, is that these allow for a greater 
_ humber of users to view the 3D images simultaneously at a fraction of the cost of indi- 
vidual stereoglasses. For example, Tektronix manufactures a series of 3D liquid crystal 
_ modulators that present the different polarization states for the left- and right-eye im- 
ages from the CRT. The glasses decode the circularly polarized sequential images, thus 
providing left- and right-eye stereo images. 
__ Stereoglasses are lightweight and free of any cabling connecting them to the com- 
_ puter. In some lighting situations, however, there is noticeable flickering. For example, 
some office lighting emits infrared light, which can cause the refresh rate of the glasses 
to get out of sync. Another problem is the extinction ratio of the images left behind on 
the lenses as they shutter back and forth. This shadow of the previous image from the 
eye that has been turned off causes blurring. This is accentuated with CRT monitors, 
ere the phosphorous decays ata much slowerrate. 
__ Active stereoglasses cost approximately $1 295. If you u only need one or two pairs to 
- be used by one or two individuals full time, this may be the way to go. If, on the other 
hand, you want a 3D display that an entire office can use simultaneously, passive 
glasses with a monitor attachment may better suit your needs. The panel attachment is 
_ Tos expensive up front, but each additional pair of glasses costs only about $60. 
_ Other types of 3D displays are the mechanical systems, such as the BOOM (Binocu- 


lar Omni-Oriented Monitor) developed by Fakespace. Unlike HMDs, the BOOM is a free- 


Standing device connected to a mechanical arm. Users look into the binoculars and con- 


information regarding position and orientation of the display as the viewpoint changes 
with user movement. The latest version from Fakespace—the BOOM3C—offers full-col- 


or, high-resolution images, provided by two monochrome CRT displays with synchro- — 


nized Tektronix color filters. The BOOMSC offers 1280x960 resolution, three times that 
—_ of the typical LCD HMD, and avoids the granularity of shadow masks and LCD displays. 
Aside from a little bulkiness and the overall weight, this is a top-o -the-line display prod- 
uct, if you can afford it (current prices are more than $90,000). For serious virtual reality 
researchers looking for a workstation-based display system, this is a prime candidate, 


especially considering the easy access into and out of the virtual environment. Other | 


benefits include lack of lag or tracking delay. Because the system is made of counterbal- 


anced articulated arms with the tracking sensors at the joints, which provide .16- inch 
accuracy and .1-degree resolution, there i isno need for magnetic o ee oneed — 


to filter the tracking data. 


LEEP Systems offers a BOOM device that utilizes LCD displays ane ks out-. 


- standing resolution. The first time | placed my head up to one of these | was blown 


away by the clarity over other LCD HMDs. This is a perfect display unit for architects, 


_ city planners, and game designers, who wish to enter virtual environments with mini- 


_ mum expense. LEEP’s Cyberface3 has a smaller field of view (70-degree diagonal), but 


| _ this is certainly made up for in the resolution and price (less than $10, 000). 


oblem. Also, the hood is = easy fou use: ples look into it a 
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es require the placement of head trackers on top of the monitor to track the mo- _ 


contrast to active stereoglasses, a less costly option are the passive models. On _ 
_ their own, these cannot provide a 3D representation; they must be coupled with color — 


trol movement using handles connected to the viewing station. Optical encoders provide — 


Finally, there is a display device called a hood that attaches to existing monitors to a- 

3D viewing. Simsalabim Systems offers the Cyberhood, a monitor attachment with 
ses and mirrors that splits the host monitor's display into left- and right-eye images. 
s look into the hood as they would a pair of binoculars. These products provide an _ 
pensive (the Cyberhood costs less than $200) means of achieving full-color, 3D _ 
ing off standard monitors (software does need to draw both left- and right-eye im- 
] ey are ideal for high-use applications such as museum exhibits, where ee 


color to black-and-white televi- 
sion—and the liquid crystal shutter 
developed by Tektronix. Located be- 
tween the CRT display and the op- 
tics, both devices pass red, green, 
and blue filters in front of the re- 
spective color fields emitted by the 
CRT display. The timing of the fil- 
ters is synchronized with the color 
display rate. (Field-sequential CRT 
displays convert the standard NTSC 
composite input signal into separate 
red, green, and blue fields. These 
fields are displayed at 180uz, three 


At only 3% ounces, the Head-Mounted 
Sensory Interface (HMSI) from RPI 
Advanced Technology Group resembles a 
pair of thick sunglasses. Much less bulky 
than earlier HMDs, it provides clear, clean 
color images. 


times the normal rate.) The result is 
the perception of a flicker-free color 
image. 

The issue of limited viewing 
fields is also being dealt with. Ken- 
neth Pimental, product manager of 
Sense8, a virtual reality develop- 
ment company, and co-author of Vir- 
tual Reality—Through the New 
Looking Glass, notes that a reason- 


Douglas King is a writer and consultant based in 
Turlock, California. 


| Saw It With hay Own Eyes: An HMD Roadtest | 


qhile awe the SIGGRAPH 93 conference in hae | 


H tested a number of head- mounted serine one among A 
r Rese _ Basically, it’s S a full head hee 
Lo fete ide use. The pee 


Mo 121 was. wie among then es the oes was ne yet 
available.) | rated each for comfort, size, ease of use, weight, 


and display quality. | was interested in comparing the stereo- 
- scopic ability of each, but because of conditions beyond the — 
~ control of the manufacturers (in other words, convention-floor 
| madness), most of the HMDs were only offering ees 


- viewing at the time of testing. 


_ / display, | can’t see wearing ete : 


it does not offer sf aiinaa 


the Aa es be ies to individue 7 r 


ligule sate shutter sevice for iaiok ‘this HMD alco has to 


much plastic in the shell design. It weighs A pounds and rest 
| sat 


RPI Advanced es ca Head Mounted Senso yin- cl 


esas close to the eye as desired. 
- balsa eee clear clean color im 


rall, Heund the product to oe very 
user-friendly. Also, the resolution was ex- 


cellent and the ability to tailor the HMD to 


my individual needs, such as distance be- 
tween eyes, distance of lenses from eyes, 
o and so forth, was incredible. 

Virtual Research sos alia Bruce 


( iscontinued the or aoe of the 
ht Helm ae is sens the Seeciln 


The 1260x980 resolution provided by — 
the Boom3C from Fakespace (top) is — 
three times the resolution of the typical 
LCD HMD. New to the virtual reality — 


omer is 
fac two, three. 
eld. 


display market, devices such as the | 


 Eyegen3 of apie fitting a and pivot. 
ie lenses that can flip up and out of the 


way, although | had difficulty finding and adjusting each of these 
knobs. Also, the clarity of the high-resolution display depends — 
heavily on. how the lenses are positioned with respect to the user's _ 
__ eye; if the lenses are even slightly out of position, the view be- 
Ee The ee uses a CRT pede and offers ah a 


rl for ee as he ihe a : th 


— Cyberhood from Simsalabim (above) 
_ attach to existing monitors. 


rami inact ain 4 their ede” 

VRontier Worlds of Stoughton Inc.: Her 1 This HMD all 
users to pivot the display out of their line of sight, which is a : 
d vice while working. at 
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able field of view is between 80 and 
90 degrees diagonal. Some HMDs of- 
fer only 40 degrees while others of- 
fer as much as 112 degrees. Each 
user’s personal taste will determine 
which best suits his needs. Even 
with the smaller field of view, how- 
ever, HMDs can still provide the 
sensation of total immersion. 

The actual physical profile of the 
new HMDs has improved substan- 
tially over earlier models. By incor- 
porating today’s smaller, lighter LCD 
displays, HMD manufacturers have 
been able to streamline their prod- 
ucts considerably. While 
the first generation of 
HMDs relied on bulky, 
heavy LCDs measuring 2 
inches  diagonally—the 
only displays available at 
the time—the current 
HMDs_ use_ polysilicon 
LCDs that measure .7 inch 
diagonally (the new LCDs 
also offer slightly better 
resolution). 

Because the newer 
LCDs are much smaller 
and lighter than their pre- 
decessors, it is easier to 
build lightweight head 
mounts around them. Ad- 
ditionally, manufacturers 
have started using light- 
weight composite materi- 
als to construct the head 
mount and have also 
pared their designs, using 
less material and reducing the over- 
all weight. Whereas HMDs of the 
past used to weigh as much as 5 or 6 
pounds, some of the newer devices 
weigh as little as 3 ounces. 


Options for a Custom Fit 
Individual customization is an- 
other issue manufacturers must con- 
sider in HMD designs. Because hel- 
mets are generally used by more 
than one person, the ability to adjust 
the device for fit and comfort is a 
useful option. Most of the devices 
offer some means for achieving this, 
generally in the form of knobs that 
adjust the helmet to better conform 
to the size of the user’s head. One of 
the more innovative solutions to this 
problem, however, comes from 
Kaiser Electro-Optics, which recent- 
ly introduced an HMD with a sepa- 
rate, detachable headband, so differ- 
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ent users can attach their own head- 
bands. This addresses both the cus- 
tomization and hygiene issues. 
Many of the new products, such as 
RPI Advanced Technology Group’s 
HMSI (Head-Mounted Sensory In- 
terface), can be further customized 
by individually focusing each eye 
and adjusting the distance between 
the left and right pupil for optimal 
viewing. 

Unlike early helmet designs in 
which much material surrounds the 
user’s head and face, thus raising 
hygiene concerns, today’s more effi- 


The viewing field provided by Kaiser Electro-Optics’ new head- 


mounted display, called the VIM, is one of the largest available 
at 30 degrees vertical by 100 degrees horizontal. 


cient models are generally not full 
helmets, thus, they are more “hy- 
gienically correct.” And because the 
devices rely on fewer points of con- 
tact with the head, users don’t have 
to struggle to get them on and off. 
VRontier Worlds of Stoughton Inc. 
and Virtual Research offer products 
with a convenient pivoting design 
that allows the user to pivot the dis- 
play out of the way, enabling him to 
view the real world without having 
to fumble with any knobs at the 
back or top of the head. This is nice 
for those people who are using 
HMDs in conjunction with a work- 
station. The user can work with the 
data on the computer screen and 
then pivot the HMD display into 
place for total immersion. 

Similarly, “view-through” capa- 
bilities are also being incorporated 
into some HMDs (devices from RPI 


Advanced Technology Group and 
Virtual Reality Inc. are so equipped). 
This technology, which allows users 
to see the real world through trans- 
parent virtual worlds, will likely 
become important for the manufac- 
turing and repair markets (in fact, 
Boeing is already experimenting 
with transparent VR displays). View- 
through HMDs may also work well 
in such applications as architecture, 
city planning, and entertainment, in 
which the ability to overlay com- 
puter-generated images onto a real- 
world background could make visu- 
alization easier. However, 
because the trade-off for 
being able to see through 
the computer-generated en- 
vironments is a low-res- 
olution, ghost-like display, 
the view-through mode is 
probably not appropriate 
for detailed working pur- 
poses. 

As with the _ view- 
through capability, other 
new HMD features will 
undoubtedly broaden the 
virtual reality market. 
We may begin to see archi- 
tects really embrace virtu- 
al reality, for instance, 
now that HMDs are offer- 
ing the higher resolution 
these professionals need 
to get a more accurate 
representation of their 
work. Medical visualiza- 
tion also demands high-resolution 
image quality as well as good stereo- 
scopic display. (For this market, 
wide viewing fields are not critical 
and would likely be an acceptable 
trade-off.) Some university profes- 
sors have said they do not want any- 
thing but immersive HMDs. 

To meet the diverse needs of their 
potential customers, HMD manufac- 
turers are realizing the benefit of of- 
fering a wide range of products 
specifically suited to the needs of 
individual markets. 

While advances are being made in 
many areas of HMD development, 
cost continues to be a major barrier 
to market expansion. Current prices 
range from $6000 to just less than 
$100,000. According to Sense8’s 
Kenneth Pimental, “What we are 
waiting for is something around the 
$500 to $1000 point. That would 


654 MBYTES ON ONE DISK! 


The Worlds First Half Height Multifunction Optical Drive 


Whether you're saving images of planes and pachyderms or just Or, you can slip ina WORM optical disc and write a permanent, 
a truckload of raw data this speedy drive handles it with ease. extremely secure (via true ablative technology) file for read 

| | in | only and archive applications. 
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optical discs to store more than 654 MBytes of rewritable data. 
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Vendors of 3D Viewing Devices 


he following companies offer three-dimensional viewing devices for vir- 


tual reality applications. 


Head-Mounted Displays Virtual Research 


Stereoglasses 


1313 Socorro Ave. 


Kaiser Electro-Optics 
2752 Loker Ave. W. 
Carlsbad, CA 92008 
CIRCLE 161 ON CARD 


Sunnyvale, CA 94089 
CIRCLE 166 ON CARD 


VRontier Worlds of 
Stoughton Inc. 


StereoGraphics 
2171. Francisco Blvd. 
San Rafael, CA 94901 
CIRCLE 171 ON CARD 
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CIRCLE 163 ON CARD Almondsbury 

Bristol BS12 4JT, UK 
RPI Advanced : . 
Tacinoisay Graus CIRCLE 168 ON CARD Stereoscopic Hood 
POB 14607 Simsalabim Systems 
San Francisco, CA Fakespace POB 4446 

4085 Campbell Ave. 
94114 Menlo Park. CA 94025 Berkeley, CA 94704 
CIRCLE 164 ON CARD CIRCLE 169 ON CARD CIRCLE 174 ON CARD 
Virtual Reality Inc. LEEP Systems Inc. 
485 Washington Ave. 241 Crescent St. 
Pleasantville, NY 10507 Waltham, MA 02154 
CIRCLE 165 ON CARD CIRCLE 170 ON CARD 


make a huge difference.” 

The availability of good-quality, 
lower-cost HMDs may not be too far 
off. The industry is vastly and 
quickly improving. More competi- 
tion, offering more options and 
choices, is driving the manufactur- 
ers back to the drawing board to per- 
fect the HMD. This competition is 
also driving prices down. In the next 
year, we should see price points 
drop to a level accessible to most 
desktop cybernauts. In fact, Sega al- 
ready provides a low-cost HMD for 
arcade-based VR games (although it 
does so at the expense of display 
resolution) and is developing one 
for home use that is expected to be 
available for around $200. 

As HMD prices come down, the 
accessibility of virtual reality in- 
creases. Sega’s home HMD, for ex- 
ample, is expected to help bring the 
VR experience to the mass market, 
assuming the device is of high 
enough quality that it does not turn 
people off to VR. (With the excep- 


46 * COMPUTER GRAPHICS WORLD NOVEMBER 1993 


tion of farcical films such as The 
Lawnmower Man, most people in 
the general public do not have an 
inkling about what virtual reality 
is.) This increased access will help 
people become more familiar and 
comfortable with the VR experi- 
ence, thus stimulating a more rapid 
expansion of the market. 

The mass-market potential of VR 
is appealing to vendors whose atten- 
tion had previously been focused on 
special-interest customers. For ex- 
ample, Kaiser Electro-Optics, which 
until now was mostly building high- 
end ($100,000 and up) HMDs for the 
government, unveiled its VIM (Vi- 
sion Immersion Module) Personal 
Viewer at the recent SIGGRAPH ’93 
conference. The company has li- 
censed the technology for the prod- 
uct, its first civilian HMD, to Visions 
of Reality, which plans to develop 
coin-op VR game centers in which 
players will be able to take part in 
fantastic games. 

While significant improvement 


has been made in the HMD market, 
there is still room for much more. 
Display materials should continue to 
evolve. Monosilicon or much higher 
polysilicon may be on the horizon, 
and, says Bruce Bassett, president of 
Virtual Research, “With that, we will 
get the ergonomics of the second- 
generation HMDs with desktop CRT 
resolution. But I expect it will be at 
least a year before we will see any- 
thing but prototypes.” 


Market Segmentation 

Bassett predicts that, as virtual re- 
ality becomes more enmeshed in so- 
ciety, the HMD market will segment 
into three distinct levels. At the low 
end, he says, will be the inexpen- 
sive consumer products, such as 
those developed by Sega. HMDs 
with reasonable resolution and a 
sub-$10,000 price, aimed at the re- 
search and commercial markets, 
will be considered midrange. And 
occupying the high end of the mar- 
ket will be HMDs with military- 
style CRTs that get 1024x1280 
monochrome or VGA resolution in 
color. Products such as Kaiser’s 
SIMEYE and n-Vision’s Datavisor 
fall into the last category. 

So, what will all of this mean to 
the virtual reality industry? Sense8’s 
Pimental says that, with the im- 
provements in HMD capabilities, it 
is becoming easier for his company 
to interest potential customers in ex- 
ploring the VR realm. “It allows us 
to offer the customer much more 
flexibility as far as price point and 
display options.” He says that more 
clients are taking a serious look at 
using VR, now that HMDs are im- 
proving and interest has filtered 
down to “less-risk takers.” 

According to Mark Bolas at Fake- 
space, which manufactures 3D dis- 
play systems for virtual reality, 
“For the industry in general, the 
cost/performance curve of graphics 
workstations is driving the expan- 
sion of the market for immersive 
display technology.” He continues: 
“As high-quality graphics engines 
become more affordable, the de- 
mand for 3D display technology 
rises at a corresponding rate. This 
helps the entire industry increase 
volume and eventually will drive 
down the cost of high-quality dis- 
play systems.” CGW 
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Avid digital editing products than 
any other system. From TV to feature 
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films, documentaries to rock videos, 
the world’s leading production 
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achievement. 
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® ATAS/NATAS 


he director watches quietly 
as the getaway car makes its 
way through the crowded 
city streets; a police cruiser, 
lights flashing and sirens 
blaring, follows closely behind 
in hot pursuit. As the vehi- 
cles approach a straight- ~~ 
away, they suddenly acceler- 
ate to breakneck speed. In a 
last-ditch effort to catch the 
thieves, the police cruiser swerves 
in front of the other vehicle. But the 
cruiser’s tires catch the road, sending 
the vehicle onto its roof. Then the 
getaway car slams into the cruiser, 
knocking it onto its side, leaving the 
two police officers struggling franti- 
cally upside-down in their seatbelts 
as the getaway car races out of sight. 

After a moment, the director looks 
up from the computer-animated se- 
quence he’s been viewing on his PC. 
“This works for me! Let’s shoot the 
scene using these lenses and these 
camera angles,” he says, as the cam- 
era crew and the actors take their 
places on the movie set. 

Such is the scenario in several 
movie studios nowadays, as film di- 
rectors turn to low-cost PC anima- 
tion systems to help them “previsu- 
alize” entire sets and special-effects 
sequences, complete with computer- 
generated props and actors. This 
technique, dubbed “previz” by those 


BY MIKE MORRISON 


in the industry, enables directors to 
experiment with camera angles and 
test alternate film sequences and fi- 
nales before the actual cameras (and 
budgets) start rolling, thereby mini- 
mizing costly re-takes and post-pro- 
duction fixes. And so far, the tech- 
nique’s got several in the industry 
singing its praises. 

“With previz, I’ve been in the 
room and watched the director and 
editor find solutions to problems a 
month before they shoot [the film],” 
says Frank Foster, vice president of 


previsualization at Sony Pictures 
Imageworks (SPJ), a full-service vi- 
sual-effects production facility em- 
bedded into Sony Pictures Enter- 
tainment (Culver City, CA). “Previz 
gets the director thinking about 
things way ahead of the actual 
shooting,” he enthuses. “It 
also takes a lot of stress off 
-” the director, in that he can 
experiment with camera angles 
ahead of time instead of doing it 
on the set, when the clock is run- 
ning and there are 100 people stand- 
ing around waiting for him to make 
up his mind about a certain scene.” 

Director Sydney Pollack agrees. 
Pollack, along with computer visu- 
alization specialist Frank Dutro, 
used Virtus WalkThrough from Vir- 
tus Corp. (Cary, NC) to plan each 
day’s shots, develop sets, and previ- 
sualize individual scenes for the 
movie The Firm, and he says he is 
impressed that he can use his note- 
book PC to “effortlessly visualize 
whatever [he] can imagine. 

“It gives me an enormous advan- 
tage to get a feeling of movement 
and a visual perspective before go- 
ing onto a set to shoot,” Pollack 
says. “By trying the mechanics of 
the set before it’s built, I can go back 
to the production designer and say, 
‘I need an L shape in there.’ 

“Obviously, if I can do that before 
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the set is built, I save money,” Pol- 
lack continues. “And as everyone 
knows, our time is big money. It’s 
very costly when the director’s 
standing around scratching his 
head, figuring out these things with 
the cast and crew waiting.” 

What makes electronic previsual- 
ization of movie scenes such a cost- 
effective solution for many directors 
is the fact that the work is done on 
low-cost PCs running basic 3D ani- 
mation packages. Let’s face it: Using 
a $100,000 high-powered worksta- 
tion running $30,000 worth of high- 
resolution, photorealistic 3D anima- 
tion software simply would not be 
cost-effective for previsualizing 
scenes that could also be previsual- 
ized using traditional storyboard 
techniques (albeit, perhaps not with 
the same impact an actual anima- 
tion of the scene lends to the visual- 
ization process). While this means 
that the scenes being previsualized 
are, for the most part, of low resolu- 
tion and flat-shaded, making use of 
very basic, simple light sources, 
that’s just fine to its proponents, 
who stress that previsualization is 
only a scene-planning tool for the 
director, not something intended to 
create final film output. 

Besides the cost of the hardware 
and software, there are other reasons 
why previsualization is done on 


Mike Morrison is a freelance writer and author of 
several computer graphics books including The 
Magic of Image Processing and The Magic of In- 
teractive Entertainment (Prentice Hall). 
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low-end PC animation systems. 
First, the software has to be easy to 
use so the director does not face a 
learning curve when he or she wants 
to make changes to a scene. (Most of- 
ten, an experienced “previz anima- 
tor” creates for the director the 
scenes being previsualized based, of 
course, on the director’s specifica- 
tions. However, sometimes the direc- 
tors themselves want to make 
changes to the scenes right away or, 
as with director Sydney Pollack, 
they are actually using the technolo- 
gy.) Also, the hardware must be 
portable so the system can be moved 
from one location to the next. 


Some Recent Projects 

So far, electronic previsualiza 
has been used on a number of 
ture films. Recently, for insta 
Sony Pictures Imageworks e 
ployed the technique while wor ; 


So I Married an A 
one particular scene 


ground, “throws” it at actor Mik 
Myers, who is standing on a rooft 
The movie’s_ director, 


shoot the scene using a zoom lens, 
or if he would have to have an elab- 
orate dolly built that would “fly” the 
camera up to the roof. Typically he 
would have shot the scene twice us- 
ing the different techniques, then 


chosen the best one later on. In- 
stead, Schlamme turned to Foster’s 
previz team at SPI to come up with a 
quick and cost-effective solution. 

The SPI team, headed by Foster, 
first obtained blueprints of the set 
from the production designer and, 
using Autodesk’s (Sausalito, CA) 
AutoCAD on a ’486-based PC, creat- 
ed an accurate 3D model of the set. 
Next, they imported the model of 
the set into Autodesk’s 3D Studio 
software, where they added a male 
figure to represent Myers, the 3D 
model for which they obtained from 
Viewpoint Animation Engineering’s 
(Orem, UT) ready-to-use 3D object 
library. Obtaining ready-made mod- 
els of human figures and other props 
from Viewpoint and other sources 
means the team doesn’t have to 
build these models from scratch, 
which saves them time and money. 
(For more on ready-to-use and cus- 
tom 3D models, see “The Objects of 
Your Desire,” August issue.) 

The team then created in 3D Stu- 
dio a model of the ax and, using that 
program, applied textures and sur- 
face attributes to the ax as well as to 
the other objects in the scene. Final- 
ly, they keyframed the animation to 
simulate how the shot would look if 
it were filmed with a zoom lens. The 
entire process, from blueprint to ani- 
mation, took about four hours. 

By modeling and animating the 
scene on the computer first, SPI was 
able to show the director that the 
zoom lens technique would work 
for this sequence and that extra time 


and money would not have to be 


pent to build a complex dolly. 
Tt ’s hard to deter- 
much money this 
ou can imagine 
ng a custom dolly 
incline to a roof.” 
ere added benefits, 
st, by viewing the an- 
was able to “previ- 
1 the sequence and 
e how he would 


so, the SPI team 


~ Once they had this determined, they 


were able to transfer the model and 
animation of the ax trajectory to a 
Silicon Graphics machine, render 
the ax at full resolution, and com- 
posite it into the final sequence. 
Another recent project for which 
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IMSL and Precision Visuals are now one. 


SPI made use of electronic previsu- 
alization was Columbia Pictures’ 
Striking Distance. According to Fos- 
ter, the SPI team used 3D Studio on 
°486 PCs as well as ready-to-use 
models to previsualize all of the 
stunt scenes in the film. 


or instance, one of the more 
a complex stunts in the movie in- 

volved a car chase. To help di- 
rector Rowdy Herrington previsual- 
ize the scene, SPI animated the scene 
from a variety of camera angles, then 
recorded the resulting animation on- 
to Hi8 videotape. The videotape was 
sent on location to Herrington, who, 
after viewing the sequences on his 
Sony Watchman, was able to deter- 
mine which camera angles he 
should use to shoot the sequence. 

In addition to these projects, elec- 
tronic previz was used for several 
other movies: Scenes for Jurassic 
Park were previsualized using 
NewTek’s (Topeka, KS) LightWave 
3D on an Amiga; previz work was 
done for Hoffa and Raising Cain us- 

irtus WalkThrough on both 
PCs; and scenes from Ad- 
previsual- 
ni-D from 
(Amherst, 
clmage Anima- 
| oe sctric Image (El 


‘al production 
. ne act, too. 


the p odes rot putting susitier a pre- 
visualization suite. According to 
Scott Ross, Digital Domain’s presi- 
dent and CEO, the studio will proba- 
bly be outfitted with Macintosh sys- 
tems. “We are not looking to have 
traditional animators do the work, 
but directors and artists instead,” he 
says. “So the user interface needs to 
be really easy to understand.” And, 
because the setup “needs to be as in- 
expensive as possible,” Ross says 
they'll consider purchasing off-the- 
shelf 3D model libraries. As for ani- 
mation, Ross says they plan to make 
extensive use of performance-cap- 
ture techniques. 

While electronic previsualization 
has been a boon to many, not every- 
one in the industry feels previz 
can—or should—replace the tradi- 
tional and time-honored storyboard. 

For instance, visual-effects spe- 
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cialist Jamie Dixon of Pacific Data 
Images (PDI; Sunnyvale, CA) feels 
that if traditional storyboarding 
techniques are performed correctly, 
extensive previz work should not be 
required; instead, the technique can 
be saved for instances in which so- 
phisticated and complex visual ef- 
fects need to be approv : 
actual shoot. 3 

For example, he exp 
movie Heart & Souls co} 
large number of scenes in wl 
tal compositing was used exte 
ly. To “boost the director’s 
dence” that the final co1 
generated special effects wo 
Dixon imported the dailie 
film sequence into Pre 
editing tool from Adobe 


(Mountain View, CA). - He en. com: : 


posited the two takes and added the 
soundtrack into the scene. From this, 
the director was able to view an ani- 
mated sequence of the scene that 
same afternoon, instead of waiting 
two weeks for optical composites. 

While this particular procedure 
does not technically qualify as “pre- 
visualization” (since the visualiza- 
tion was created after the footage 
was shot), Dixon feels this “post-vi- 
sualization” is very effective and 
perhaps more practical. “Previz is 
only slightly more interesting than 
using storyboards,” he says. “The 
traditional methods are typically 
quite sufficient.” 

Furthermore, he claims, while 
movie production costs may run 
from $50,000 to $200,000 per day, 
the idea that previz can save an en- 
tire day in terms of time and money 
may be exaggerated. “Planning for 
visual effects is no different than 
planning any other scene in a 
movie,” he says. “Once you story- 
board the sequence, you get a clear 
picture in your mind. For difficult 
3D sequences we may previz the 
shots, but only in rare instances. In 
the end, the director will choose the 
best shots during filming. 

“We must be careful not to over- 
promise the technology,” he contin- 
ues. “Storyboards are an incredible 
tool that electronic previz is merely 
an extension to ... the most effective 
solution is to have a talented artist 
with a pencil and some paper work- 
ing closely with the director. Possibly 
as more time goes on, directors may 
see [previz] as a useful tool, but it 


will not be a sweeping change across 
the movie industry,” he predicts. 
“The trouble with previz is that 
most of it is a bunch of hype,” adds 
Frank Dutro, who currently works 
with the Digital Technology Center 
in Burk alifornia, and teaches 
) sy and previsualization 
erican Film Institute, 
er Center (Los Ange- 
hose recent previz 
e Firm and Aad- 
5, adds, “What 
iz] tell you 


99 


2», he adds, “Most di- 
ork with, especially the 
ad on and right about the 

create. I don’t want to 


that creativity. 

“Therefore, I look at previz as to 
where it can help. Is it helpful and 
does it save time? Those are the 
benchmarks. You can previz an en- 
tire film, but so what? Would it real- 
ly be that helpful?” 

Sony Pictures Imageworks has 
found mixed feelings from various 
directors. Some say they have no 
need for previz, while others love 
the technique. 

“We don’t use previz for just one 
purpose,” comments SPI’s Foster. 
“!We use it as] a way to plan and 
communicate in a variety of situa- 
tions. Filmmaking is a medium that 
moves. So static storyboards, no 
matter how well they’re created, 
can’t always convey all the details.” 


espite the misgivings of some in 
[):: industry, it looks as if previz 
is here to stay. According to 
Scott Ross of Digital Domain, “As 
digital film techniques become more 
available, one is going to have to 
demonstrate ts as visually as 
rs. Even with the 


cepts and production-quality ren- 
dering,” he adds. It’s not a tool that 
works on everything; it’s a special- 
ized communication tool.” CGW 
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Part Two 


5 YY fF OM FO RG AOE of a two-part series 


A hands-on 
comparison 
of 
state-of-the-art 
software 
for 3D 
graphics 
and 


animation 


Evaluating 3D 
on the High End 


ome time ago, I set out to get hands-on experience with 3D 
modeling and animation programs from Alias, ElectroGIG, 
SoftImage, Thomson Digital Image, Vertigo, and Wave- 
front. My original intention was to determine which pro- 
eram is the “best” of the bunch, presenting the results in 
CGW as a two-part series. 

But, as I mentioned in the first part of this series, I real- 
ized early on that a “shoot out” was not appropriate, and 
that there is no “best” program. In the hands of experi- 
enced graphikers, all of these programs would facilitate 
the creation of professional-level 3D graphics and 

animations. That doesn’t mean, however, that one program may not be 


e © + F..8. AS N 0 FE 
In part two of this series, CGW contributing editor Tim Forcade wraps up his in- 
depth look at six of the leading workstation-based 3D modeling and animation 
packages. This time around, Tim provides some concluding comments, while fo- 
cusing on GIG 3DGO from ElectroGIG, Vertigo V9.5 from Vertigo Technology, and 
Advanced Visualizer from Wavefront. In last month’s issue, Tim reviewed software 


from Alias, Softimage, and Thomson Digital Image. 


Tim Forcade is a CGW contributing editor and president of Forcade & Associates (Lawrence, 


KS), a multidisciplinary design and communications firm. 
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3DG0’s interface consists of three viewports and a menu area; the 
menu area contains multicolored rectangles which represent 
groups of tools by function. The Sculptor module provides a series 
of variable influence primitives with which you can efficiently 
model natural forms, such as the human body. 


more to your liking than another. So as I wrap up this 
exhaustive comparison, let me begin by sharing some 
final thoughts and insights that may help you pick a 
package that will best suit your needs. 

First and foremost, get some hands-on experience 
with the program(s) that seems most appropriate to 
your project requirements and budget. Although ac- 
cess to these programs has been difficult, this is 
changing. The number of national and regional com- 
puter graphics conferences where you can try out 
these products is growing. Plus, the “Creative Imag- 
ing Center” in Camden, Maine, offers classes in 3D il- 
lustration and animation, featuring each of these pro- 
grams (including the three covered in last month’s 
feature), on Silicon Graphics workstations. The cen- 
ter offers classes that compare some of these pro- 
grams, too. 

Keep in mind as you look at each program that you 
are evaluating an artist’s medium—a medium that’s 
defined not only by its abilities, but by its limitations. 
Study closely the demonstration images and anima- 
tions from as many of the various manufacturers as 
possible. Look beyond the surface of the images and 
study the essential characteristics behind them—the 
lighting, movement, and texture that give a program’s 
images their unique “look.” Is the light and shadow 
quality soft, rich, and natural, or is it brassy and 
rough? Saying that one renderer is “better” than an- 
other is like saying charcoal is “better” than oil paint: 
It is the graphiker alone who, through close examina- 
tion of any medium, can determine its expressive and 
useful qualities. 

Also keep in mind that the language of the 3D proc- 
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ess, like the technology, is changing. In almost the 
same way that a generic word like “plastic” has been 
replaced by the brand name “Plexiglas,” a term such 
as “Boolean operation” no longer retains its strict 
technical definition; rather, it encompasses more of a 
broad functional connotation. For instance, tradition- 
ally speaking, you can only accomplish Boolean oper- 
ations using constructive solid geometry. However, 
many surface modelers offer a functional equivalent 
that goes by the same “Boolean” label. 

You should also consider how easy or difficult the 
program is to use and the profound impact that this 
can have on your organization. Look closely at each 
program’s interface, training materials, training costs, 
and documentation. The most powerful software 
available will be useless if the only animator who un- 
derstands its intricacies becomes ill, goes on vacation, 
or (God forbid) quits. Also ask about maintenance and 
upgrade costs for your specific site. Do not assume 
that maintenance purchased for one license applies to 
the other dozen licenses in your studio. 

Recognizing how program configurations differ is 
also important. Given the bewildering number of mod- 
ules, functions, and configurations available, be sure 
to get a clear picture of exactly which functions go 
with which modules; then make sure you know the 
precise pricing for each module. Requesting several 
program configurations may help you understand a 
proposed system’s current functionality as well as its 
future expandability. 

Make no mistake: High-end 3D packages developed 
for the Silicon Graphics platform give animators ac- 
cess to unique tools and techniques along with a level 
of interaction that is in a class by itself. Taking advan- 
tage of this potential clearly requires time and effort to 
understand and apply. But your efforts will be well 
spent. 


IG 3DGO from ElectroGIG is available in several software 
bundles. Its numerous modules cover a range of func- 
tionality, from modeling with solids, to compositing pro- 
cedural image maps, to animating based on multiple field types 
such as chaos, vortex, and turbulence. The fact that all of these 
modules integrate fully into the general interface, providing 
both incremental and consistent access to options, is one of 
this program’s strongest points. But perhaps 3DGO’s most out- 
Standing attribute is its modeling capability. These modules in- 
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Product Comparison Chart 


COMPANY ELECTROGIG VERTIGO =» WAVEFRONT 
saeuecnens 2060 

PRICE RANGE $7650-$16,960 ae: $10,000-$35,000+ 
USER INTERFACE OPTIONS 


GUI, Script-editing language, SGI 
Dials Box, Shader-editing language, 
Real-time motion capture 


MODELER 


GEOMETRY 

Polygonal Meshes, Linear Patch, 
Cardinal Patch, b-spline patch, NURBS 
Patch, Metaballs, Particle Systems 


2D PRIMITIVES 

Circle, Rectangle, Arc, N-gon, Linear 
Spline, Bezier Spline, Cardinal Spline, 
b-spline, NURBS 

3D PRIMITIVES 

Face, Sphere, Cube, Cylinder, Cone, 
Helix, Torus, Tube, Grid, N-hedron, 
Clip Objects, Instance Objects, Null 
Objects 


OPERATIONS 

Move, Rotate, Scale, Stretch, Mirror, 
Copy, Autotrace, Extrude, Extract 
Curve, Bevel, Chamfer, Fillet, Surface 
Blend, Revolve, Randomize, Cross- 
Sectional Model, Cut, Project Curve 
on Surface, Draw on Surface, 
Geometry Map 


EDITING BY 
Vertex, Face, Control Vertex, Object, 
Group, Cluster, Hierarchy 


BOOLEAN 
2D, 3D, Union, Intersection, Difference 


SHADING TYPES 

Wireframe, Flat, Gouraud, Lambert, 
Phong, Blinn, Raytrace, Radiosity, 
Self Illuminated, Shadow Object 


MAPPING 

Image, Reflection, Environment, 
Bump, Displacement, Opacity, 
Luminance, Shininess, Specular, 
Procedural 


RENDER OPTIONS 
Object, Window, Frame, Field, 


Segment 


EFFECTS 

Motion Blur, Fog, Smoke, Water, Lens 
Flare, Clouds, Rain, Explosions, 

Depth Cue, Depth of Focus, 

Image Compositing 


LIGHTING 


T¥PES 
Ambiant, Spotlights, Pointlights, Area 
Lights, Distant Lights, Linear Lights 


VARIABLES 

Hue, Luminance, Saturation, Falloff, 
Positions, Target, Exclude-Object List, 
Cone Angle, Shadow, Project Image 


G, Sh 


PM, b-s, NP, 
M, PS 


None 


S, Cu, Cy 
Co, T0,G 


Mo, Ro, Sc, St, 
Mi, Co, Ex, SB, 
Re, CSM, Cu 


F, CV, 0, H 


All except 2D 


F, P, Ray, SO 


Poe 


All except Fi 


LORE, DF AG 


an Sa 
CA, Sh, Pl 
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G, Sc, Sh G, Sc, R 
PM, LP, b-s All 
C, R, A, N-g, 
LS, b-s _ 
All All 
Mo, Ro, Se, St, Mo, Ro, Sc, St, 
Mi, Co, Ex, ECu, Mi, Co, Ex, Be, 
Be, Re, Ra, CSM, SB, Re, CSM, 
_ Cu, PCS Cu, DS 
All All 
All All 
All except Rad All 
All All except D 
All All 
MB, F, S, W, C, All 
DC, DF, IC 
All All 
All All except PI 


clude a mix of model types—solids, 
NURBS, and iso-surfaces—not found in 
other packages. 

GIG’s program documentation is well 
Structured, organized, and more than ad- 
equate, too. There are numerous tutori- 
als and step-by-step procedures. Each of 
the manuals is indexed and contains 
concise command descriptions with il- 
lustrated examples. The program also 
features on-line, context-specific help. 
Though not essential, a video tutorial 
would be welcome. 


Interface/Structure 

Logging in automatically loads the 
GIG 3DGO workspace. The basic pro- 
gram includes tools for solids modeling, 
materials creation and editing, raytrac- 
ing, and keyframe animation. Additional 
modules are available for NURBS model- 
ing, (Nurbsmodeler), iso-surface model- 
ing (Sculptor), vector-field animation 
(Flowmotion), image-map creation 
(Mapfactory), and textural raytracing 
(Raysketcher); there are also various 
conversion utilities. 

3DGO has an interface that’s as 
unique as its diverse mix of functions. 
Upon login, the user sees a Sparse 
screen layout consisting of three camera 
views and a menu area in the lower-left 
Screen quadrant. The menu displays 30 
multicolored rectangles arranged in four 
columns. The far-right column, which 
has 17 rectangular buttons, is the main 
menu for all GIG modules; these rectan- 
gles group the tools by function. The in- 
terface has a distinctly modal structure. 
Combine this with its unique color cod- 
ing, and you get an uncluttered work- 
space with effective visual cues for the 
Current process, be it modeling, working 
with a camera, or lighting adjustments. 

You can enter all object, camera, and 
lighting transformations via the three- 
button mouse or keyboard. In addition, 
you can quickly position and toggle any 
camera view (at the current settings) be- 
tween orthogonal and perspective views. 
This is extremely helpful, particularly 
when interactively positioning geometry 
relative to camera views. 

lf you need assistance, context-sensi- 


Despite its low price, Vidar's TruScan® The TruScan 500. It's far more scanner 


500 has features that you'll find on scanners cost- than you'd expect for the price. 
ing thousands more. Features like the ability to If you need even more from a scanner, ask 
handle E-size documents, resolutions from about the extra features of our TruScan 800. Its 
75 to 500 dpi, and throughput up to 2 inches price will also pleasantly surprise you. 

er second. 


It doesn't stop there. The TruScan 500 ; 
Ask your dealer for a demonstration 


of Vidar’s TruScan systems. 
ocument, from delicate tissue paper to heavy Or call / fax us at 


roduces images from practically any original 


rafting films. It gives you a choice of grayscale 


or monochrome images in all popular raster file Fax: (703) 471-1165 
formats. Best of all, the TruScan 500 is Microsoft or more information. 
Windows® compatible, it integrates with your DEALER INQUIRIES WELCOME! 


present system with a simple interface card, and it 


works with all raster-based CAD applications. / IDAR 


Systems Corporation 


Vidar and TruScan are registered trademarks of Vidar Systems Corporation, 
520 Herndon Parkway, Herndon VA 22070 U.S.A. 
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COMPANY 


Multiple Cameras, Track, Dolly, Tilt, 


Pan, Zoom, Area Zoom, Focal 
Length, Depth of Field, Aperture, 
Perspective Correction 


ANIMATION 


METHOD 


Keyframe, Skeletal, Inverse Kinematic 


OBJECT ATTRIBUTES 


Color Transparency, Self Illumination, 


Shininess 


ENTITY 

Vertex, Control Point, Face, Cluster, 
Object, Instance Object, Null Object, 
Group, Particle System 


FUNCTION 
Rotate, Translate, Scale, Stretch, 
Deform 


MAPPING 
2D, 3D, Displacement 


LIGHTS 


Hue, Luminance, Saturation, Position, 


Target, Cone Angle, Falloff 


CAMERAS 

Track, Dolly, Tilt, Pan, Zoom, Focal 
Length, Depth of Field, Aperture, 
Perspective Correction 


SHADOWS 
Color, Density, Falloff 


KINEMATICS/BALLISTICS 
Move, Scale, Randomize, Move 
Segment, Copy Segment, Bank 
Segment, Align to Curve, 
Acceleration, Deceleration, Cycle 
Segment, Oscillate Segment 


DYNAMICS 

Gravity, Mass, Density, Elasticity, 
Friction, Wind, Fan, Turbulence, 
Collision 


DEFORMATION BY 
Vertex, Control Point, Spline, Patch, 
Cluster, Lattice, Effector 


EDITING BY 
3D curve, Function Curve, Interval 
Graph 


ALPHA CHANNEL/ VARIABLE 
ASPECT RATIO? 


SUPPORT 


Print Tutorial, Video Tutorial, On-line 


help, BBS, Maintenance Charge 


Product Comparison Chart (cont.) 


ELECTROGIG 


All 


All except S : All except S 
All og 
CP,F,G,PS —_Allexcept PS 
All = All 
All except D see 
All oe 
Al All except PC 
M,S,R,MS,CoS M,§,R, MS, CoS, 
AC, A, D A,D, CS 
E, W,T All except F, C 
V, CP, S, P Ml 
3D . 
Yes a Yes 
All except B All except B 


WAVEFRONT 


All except DF 


All 


All 


All 


All 


All except D 


All 


All 


All 


All 


All 


All 


All 


Yes 


All 


This chart breaks down features into various categories and shows which ones are supported by the 
different software packages. Because the chart was completed by the vendors themselves, it does not in- 
dicate the extent to which any given feature is supported by a given package. This means that, in some 
cases, one vendor might offer push-button support for a given feature, while another vendor might only 
support the feature as a work-around. Note also that this chart rates the most recent versions of the vari- 
Ous products, which, in some cases, are slightly newer than the versions that were available to author 
Tim Forcade at the time he was testing the packages. 
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tive help is provided via the Help button. 
Clicking a menu box brings up a brief 
description of the command, its pur- 
pose, and often some tips for usage. 


Program Modules 

The basic 3DGO program features a 
solids modeler with text and five primi- 
tives: ball, cone, cylinder, cube and 
torus. With freeforms, you can interac- 
tively create extruded, rotated solids or 
freeform patch objects. Freeforms also 
are a fast, flexible, and intuitive method 
for creating and editing essentially any 
solid form. Feedback is excellent; the re- 
Sults of profile edits are updated instant- 
ly in multiple views. 

GIG’s Boolean operations are also un- 
usually well implemented and easy to 
use. Here, you only need to specify and 
position the geometry, select the desired 
Boolean operation (such as union or dif- 
ference), and render to view the result. 
Interestingly, this process may be re- 
peated any number of times before the 
Solid is fixed, making it easy to get pre- 
cise results. 

The GIG Sculptor module is an iso- 
Surface modeler that bears a slight re- 
semblance to metaball modelers, which 
use variable influence elements to effi- 
ciently model natural and organic forms 
like the human body. Sculptor dramati- 
cally expands on the metaball approach, 
though, by providing multiple iso-sur- 
face primitives. Choices include ball, 
cone, and cylinder; you can also choose 
“blended” Boolean operations for union, 
Subtract, and intersect, all of which 
Seamlessly integrate themselves into the 
3DGO0 environment. 

Sculptor allows more than just blend- 
ing of geometry. It also allows animation 
and blending of each primitive’s surface 
attributes, without the need to convert 
into polygonal geometry. The ability to 
mix familiar iso-Surface primitives, com- 
bined with the number of unique editing 
variables available (Such as attack, de- 
cay, and weight), make Sculptor un- 
equaled in its modeling capability. Even 
more importantly, by combining a dra- 
matically different approach to the 3D 
process while maintaining usefulness, 


Washington, DC + November 16, 1993 - 8:00 am to 4:00 pm 


Learn about publishing as it 
applies to government applications, 
technologies, and management. 


Government is still the largest publisher of them all. Even 
with budget cuts and rampant technological change, 
resourcetul Federal professionals turn out hundreds of 
thousands of pages of information. The OTA report 
“Informing the Nation” provided some insights into possible 
directions, but it is yet to be appreciated or implemented. The 
problems with GPO continue and every department agency 
and branch seem to be going in a different direction. 


Purpose: 


Frank Romano, editor-in-chief of Electronic Publishing/ 
TypeWorld and RIT professor of graphic arts, presents a 
unique blend of consultant, vendor and user perspectives 
enabling you to maximize the information you gain in a 
minimum amount of time. There will not be sales pitches 
disguised as presentations and attendance will be limited to 
optimize audience and speaker interaction. 


Who Should Attend: 


The 6th Annual Government Publishers Seminar will help 
to bring government publishing specialists together to share 
information and review 
publishing alternatives. As 
desktop publishing use grows, 
with stronger links to office 


automation, we will be forced to Benoa! 


Title: 


re-evaluate systems approaches. 


This is your primary opportunity Organization/Division: 
to network with your peers and 
focus on the latest government 


publishing technologies that can 


City: 
Phone: 
_JI_ PO Number 


J American xpress 


save you time and money. 


Refund Policy: Registrants who 

fail to attend without notifying the 
Registrar are liable for the entire fee. 
Substitutions are permissible at any time. 
100% refund if registrant cancels 15 
working days prior to the event, 25% 
cancellation fee incurred thereafter. ere ae 


Sponsored by: 


Credit Card No. : 


Signatu re 
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GOVERNMENT PUBLI 
REGISTRATI 


tates i! ee 


PUBLISHING 


Program Outline: 


Overview of governmental publishing activity 
° Tehnolonieal forces that affect publishing 
- Congress interest in information dissemination 
- The future role of GPO 
- Electronic dissemination alternatives 
> Art and graphics issues - where do you go from here? 
- The evolution that got us to where we are 
- The database issue and beyond 
> Implications and possible courses 
> Is desktop publishing the answer? 
> PC, mini, graphic systems comparisons 
« IBM PC/PS vs Macintosh vs what? 
- DOS/Windows vs OS2 vs UNIX vs what? 
> PCL vs PostScript vs Other PDLs 


> Organizational, personnel issues 


Seminar Fee and Team Discounts 

The 6th Annual Government Publishers Seminar fee is $295, 
which includes your registration, handouts, question and answer 
period, breaks and lunch. Send three or more representatives, 
and deduct 10% off the program fee for each representative. 


& Call, &% Mail, or tau Fax in your 
registration today! 


Tel: 508-392-2187 
Fax: 908-692-7806 
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Mail to: Electronic Publishing’ 
1 6th Government Publishers Seminar 
| One Technology Park Drive 

| P.O. Box 987, Westford, MA 01886 
' ATTN: Barrie Evans 

! Registrations will be accepted 
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Fax: in the order received. 


I Check Enclosed 
LJ VISA (I MasterCard 
Expires: 
Date: 


Checks may be made payable to 
Electronic Publishing’ 6th Government 
Publishers Seminar. 


And GypeWorld 4 Pennwell Publication 


*Rudolf,” created by Willem Hein Triemstra and Paul de Gooijer 
using GIG’s 3DGO, was inspired by the 16th-century Italian painter 
Archimboldo, famous for using pieces of fruit to depict a face. 
Rudolf starred in the animation “Rudolf in the Two-Headed 
Dragon,” which premiered at this year’s SIGGRAPH. 


this module represents a significant step forward in 3D model- 
ing in general. 

To edit materials, you use the Attributes menu. Here, you can 
choose from buttons that control diffusion, specularity, reflec- 
tion, and transparency. Text entry boxes are provided for typing 
in surface parameters, such as color, intensity, or specular in- 
dex. Alternatively, you can use multiple sliders for color control. 

There is no interactive preview of changes to these surface at- 
tributes. However, the program does provide a number of render 
quality choices through a graduated Resolution Chart (accessi- 
ble through the render menu). Then there is Raysketch, an op- 
tional module that produces textural or painterly raytraced im- 
ages. It uses a Series of 12 texture brushes or patterns, which 
replace the single pixels used in raytraced renders. In addition to 
providing unique textures, Ray-sketch renders more quickly 
than raytracing, making it useful for screen previews. Raysketch 
may be used selectively or in combination with raytracing. 

The Mapfactory module expands 3DGOQ’s basic materials 
editing functions with a library of procedural image maps. You 
can combine these maps with user-scanned or rendered im- 
ages and then composite them to form numerous custom im- 
ages for texture, transparency, or reflection mapping. The re- 
Sults of adding, subtracting, multiplying, or sending maps to in- 
dividual color components may be saved as new maps or 
applied to the currently selected geometry. 
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Keyframe animation in 3DGO includes object transforma- 
tions, light sources, cameras, and some object attributes, such 
as color. The animation module provides function curve and se- 
quence editing for both transformation and deformation chan- 
nels as well as control of acceleration and deceleration. 


Conclusion 

The fact that you can purchase GIG 3DGO incrementally from 
numerous special-purpose modules makes it a compelling 
choice for graphikers on a tight budget. Animation capabilities 
cover the essentials, and they are flexible and useful for numer- 
Ous applications in video and multimedia. Additionally, 3DGO 
provides a program structure and interface that is easy to learn 
and apply. 

Still, 3DGO’s most outstanding feature remains its modeling 
tools. These offer uncommon utility by incorporating excellent 
editing processes along with the ability to create unique geo- 
metric forms—all in a single affordable program. 

Welcome additions for power users would include a means 
for creating, editing, and viewing complex scene hierarchies. It 
would also be nice to get keyboard equivalents for frequently 
used commands. 


eeeoeeeeeseeneeoseeseeeoeeeeeeeseeeseeeeeeeeeoeeeeeeeoeeeeeeoeeeeend 


Vertigo Technology Inc. 
1030 West Georgia St., Suite 1010 
Vancouver, BC Canada V6E 2Y3 
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ping version 9.5 of its 3D animation program. With this 
upgrade, you can choose from 15 modules, which pro- 
vide such functions as b-spline surface modeling as well as 
morphing and depth compositing. 

Vertigo’s most outstanding attribute, though, is its tie to 
Pixar's RenderMan. In fact, Vertigo provides the most complete 
support of the RenderMan specification available in a commercial 
modeling and animation product. This includes access not only 
to shaders but also to accurate lights and cameras. Furthermore, 
it allows the majority of RenderMan variables to be animated. 

As for documentation, Vertigo rewrote all of it for the 9.5 re- 
lease. In addition to this, a series of five- to 45-minute tutorial 
videos covering modeling, animation, rendering, postproduction, 
and selected special effects will be available as of press time. 


B the time this article is published, Vertigo will be ship- 


interface/Structure 

The Vertigo installation program optionally sets up a user ac- 
count, which at login brings up the Vertigo Manager menu. The 
menu provides access to Vertigo modules and user programs. All 
modeling, animation, materials specification, and rendering are 
accomplished from within the Vertigo Animator program. Addi- 
tional utilities for rendering, compositing, and displaying anima- 


Meet The Ultimate Comp. 
Meets Your Deadline. Meets Your Budeet. 


= {hitima: 
pe we iv a act Pa aa Se ee 


Zebra 


: Eurytides 
Swallowtail ; 


marcellus 


ang 


Nothing sells creative work like a tight comp. So the next time you've got a deadline to meet and a concept to 
And no comp is tighter than an IRIS print. sell, take along an IRIS print. It's not just the ultimate comp. It's the 
Imagine presentations with the full impact of the printed piece. ultimate sales tool. 
Colors are exact. There’s no guesswork. Text is crisp. With Adobe™ For more information and a sample IRIS print, call your IRIS 
PostScript™ support, you get built-in compatibility with all your representative at 800-947-4712, or contact the Ultimate Service 
desktop applications. You can even print on a wide variety of Bureau of your choice. 
substrates and sizes (up to 34" x 46"), so your clients can see exactly 
what they're getting. 


Best of all, IRIS prints are fast and affordable. Whether you're 


considering an in-house printer or a service bureau, IRIS prints cost a é sg IRIS Graphics, Inc. 
fraction of what it costs for marker comps, film proofs or other digital : Six Crosby Drive 
Bedford, MA 01730 USA 


consumables. And your own IRIS printer can produce a print in under 
4 minutes — a distinct advantage in these days of ultra-tight deadlines.  °*"*" 4 Seitex company —_ (800) 947-4712 * FAX (617) 275-8590 


Adobe and PostScript are trademarks of Adobe Systems Inc., which may be registered in some jurisdictions. 
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tions are provided as optional special-purpose modules for blob 
objects (MetaBalls), morphing (T-Morph), and deformation. 
Vertigo’s interface consists of four viewports (one main view 
and three subviews), a textport, a tools area, and a potentiome- 
ters area. Viewports provide orthogonal and multiple camera 
views; while editing, all work is in the main view. (A graphical 
hierarchical display of parent/sibling relationships would be a 


“Bt. O14 


Lenssntnstnsennsesissnsintesstnetnsestesenssssesnsnsnssssasensnsnnesssnsd 


The interface for Vertigo’s animation module shows multiple views 
of an animation; the above image comes from an animation of a 
fan blowing cloth streamers. Two Vertigo Effectors were used to 
create the blowing-streamer effect: The first Effector applied a 
rippling wave to each streamer; the second Effector randomized 
each streamers movement. 


welcome addition here.) You can switch the camera views in- 
Stantly between a number of formats—from Panavision to 
NTSC video—for both the aspest ratio and the viewport. 

With the potentiometers, you can control all object transfor- 
mations as well as view translation, orbit, roll, truck, and zoom. 
This proportional control closely resembles multiple 2- and 4-ax- 
is joy sticks and provides close interaction with scene elements. 

Any number of cameras may be saved and used with the Cam- 
era Cuts tool, which provides a shot list for each camera. You can 
also use this tool to indicate easily which cameras will record spe- 
cific ranges of the current animation. This is invaluable for speed- 
ing the production of transitions for compositing sequences. 

Vertigo’s command set is accessible through a combination of 
pull-down menus as well as through the textport in-command 
line format. The textport also acts as a program console, display- 
ing system prompts and providing useful program feedback. A 
mouse Click in the textport enlarges it to display an expanded list 
of the previous 18 system messages. 

lf you want to customize the interface, you can do so with 
ease using the Options menu. This menu provides access to 
most system variables, such as setup for the potentiometers’ 
scales and rates. The interface combines both interactive and 
batch-mode access, thus accommodating new and power users 
alike. New to the 9.5 release is full support for Silicon Graphics’ 
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Iris Workspace, which lets you drag and drop animation scripts 
and launch Vertigo Animator; this also simplifies ASCII text edit- 
ing of motion scripts or deformation effects. 


Program Modules 

Vertigo supports polygonal, b-spline, and blob/metaball ob- 
jects. A library of 35 Bitstream fonts is available, including special 
characters; you can also define the font’s scale, bevel, attributes, 
and kerning. 

B-spline objects are created as extrusion objects using a loft- 
ing process that combines both extrusion and lathing of 2D 
cross-sections along an open or closed path. You also can use 
the lofting process to create and combine multiple path deforma- 
tions, including bevel, scale, and twist. Additionally, you can 
specify any number of steps—either along the lofting path or 
around the sections—at any level. This provides a simple method 
for interactively determining detail requirements for a given form. 

The modeler also provides numerous unique deformations 
that apply Effectors—such as circular waves or noise func- 
tions—to selected geometry. Because each Effector consists of 
a small ASCII text file, advanced users can easily edit them to 
create custom effects. Each Effector can be interactively 
positioned relative to its linked geometry to produce deforma- 
tions. You can use the results alone or in combination; you also 
can animate them to produce rippling or moving surfaces. Verti- 
go freeform deformations provide an additional means of ma- 
nipulating geometry. Place a lattice around a selected geometry, 
and you can distort or bend it. 

Materials, lights, backgrounds, and environments are created 
and edited using the Attributes module. In this module, you can 
access a number of pre-made surfaces, or you can create your 
own. Light types include an unlimited number of pointlights and 
Spotlights (with falloff), illumination lists, and negative illumina- 
tion for removing light in selected areas. The interface provides 
an array of 16 spheres, to which individual materials, lighting, 
and atmospherics are applied. As each edit is made to any mater- 
ial property (using the potentiometers and sliders), you can 
quickly render and view the results. Interestingly, only the lower 
half of the sample sphere is updated until you accept the 
changes. This provides an extremely useful reference point while 
making subtle adjustments. 

Although Vertigo’s native renderer effectively covers essential 
scanline rendering with textures, reflections, and transparency, It 
is its comprehensive support of RenderMan that makes it so 
unique. Vertigo provides access to any RenderMan shader by 
scanning the shader’s header, which in turn lists all declared pa- 
rameters. Each parameter is accessible through the Vertigo in- 
terface; edits to any material parameter are updated to the 
Screen using RenderMan’s renderer. Access to RenderMan 
globals and esoterica also is provided through the interface. 
Most RenderMan parameters are supported, including output to 
file or framebuffer, motion blur, depth of field, and bucketsize. 
Furthermore, you can render to screen and display Render- 
Man’s textures and lighting seamlessly. 
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These intricate designs, free-form models, and photo-realistic images are more than pretty pictures. 
They represent manufacturable hard and soft materials created with DesignConcept™ and U4ia™ software. 
At any point in the development cycle, you can modify data without starting from scratch, 
or transfer data to and from traditional CAD systems without re-engineering. 

Designing, engineering, planning and promotion 
can take place almost simultaneously, which places you first and best in your marketplace. 
Manufacturable data — much more than pretty pictures. 


Computer Design, inc. 


Call 616-361-1139 to talk to a representative and schedule a demonstration. 
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Darren Pasdernick and Rik Stringfellow 


” was Fodices with Vertigo and plancerNien using a 
combination of texture mapping, procedural shaders, and 
spotlights. The grass initially was modeled as uniform geometry, 
and then an external Jitter function was applied to make the grass 
nonuniform. 


"In deep... 


Vertigo’s animation supports keyframe animation of objects, 
textures, bump maps, lights, and cameras. Each animated 
scene member has a spline motion curve, for which you can 
control continuity, tension, and bias. Motion scripting, which is 
useful for creating inverse kinematics or for simulating move- 
ment based on real-world parameters, is provided via Vertigo’s 
Functional Channels module. With this module, you can apply 
mathematical or conditional formulae to any functional channel. 


Conclusion 

Vertigo provides comprehensive modeling, rendering, and 
animation capabilities as well as numerous optional modules. 
The user interface is functional and consistent, too. Overall, the 
program’s open structure, scripting, and accessibility to many 
functions in ASCII format make it attractive to new and power 
users alike. 

Vertigo stands out in its support of RenderMan, particularly 
when used together with NetRenderMan. This combination of- 
fers the best of both worlds: the power of a Silicon Graphics 
platform for modeling and animation, combined with the ability 
to perform rendering on a multi-platform “render farm,” con- 
sisting of relatively inexpensive drone computers, such as PCs. 


ADVANCED VISUALIZER V3.0.1 


4 cece ee eeececccccccecccssceesscsesscsessccsessescees 


ront Technologies Inc. 
East Montecito St. — 

| Barbara, CA 931033 
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fering. Its outstanding attributes are an open file struc- 
ture, powerful scripting, and overall adaptability to the 
power user. Visualizer’s most notable modules are Dynamation 


Peres Visualizer 3.0.1 is Wavefront’s most current of- 
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and Composer. Dynamation lets you control and interact with 
physically based simulations; you can control particle emission 
as well as collision objects, which use gravity, friction, and tur- 
bulence. Composer is a remarkable module: It integrates the 
layering of animated sequences and still frames with special ef- 
fects, transitions, and morphing. 

On the support end, Wavefront documentation and tutorials 
range from excellent for its Dynamation module to almost en- 
tirely lacking in step-by-step procedures or tutorials for both its 
Model and Preview modules. Furthermore, its “Advanced Visu- 
alizer Training Guide” and “Getting Started” video are simplis- 
tic, and they fail to take the user through many fundamental and 
essential procedures in lighting, camera control, texture map- 
ping, and modeling. As such, most users probably will need at 
least one comprehensive Wavefront training course as well as 
Ongoing support (particularly for those new to 3D). 


interface/Structure 

Typing “director” from a shell window loads the Director (in- 
terface), which displays a menu bar and Launcher icons; these 
icons bring up each installed module. Director manages all 
Wavefront modules and user projects. It also controls various 
utilities and processes, from scheduling the rendering of multi- 
ple animation sequences to creating 2D text primitives. 

Wavefront modules include modeling (Model), materials edit- 
ing and creation (Property), animation (Preview), rendering (Im- 
age), image composition (Composer), and display/playback of 
images/animations (Display). Additional modules, such as Dyna- 
mation, as well as user-defined programs that do not have 
launchers are accessible from the user-defined pull-down menu. 

Overall, though, Advanced Visualizer lacks a uniform graphi- 
cal user interface; nor does it have a consistent visual language 
for identifying its functions, processes, and screen interfaces. 
For example, some modules use pull-down menus (Dynama- 
tion, Composer), Some combine pull-down menus with icons 
(Property), others use multiple columns of menu and submenu 
buttons (Model, Preview), and still others consist solely of spe- 
cial-purpose dialog boxes (Image, Display). However, consider- 
ing the program’s open structure and powerful materials and 
motion scripting, along with the fact that you can access the full 
command set from a Unix shell window, the interface offers 
Clear advantages to the seasoned power user. That’s because 
with this type of access, those who want to specify precise 
Spectral properties for real-world materials or write custom 
translation utilities for custom geometric forms can do just that. 


Program Modules 

You can access the Model module's command set either through 
a mouse-driven interface or a Unix shell window. You actually get to 
the command set through a series of menu and submenu cells, 
which are arranged in columns around a central viewport. 

The viewport provides access to as many as four perspective 
and orthogonal views. Local control for view transformations is 
provided at each window, and a View menu supports global view 
functions, such as display of normals and axes. A separate text 


ROM BoLD T0 BEAUTIFUL 3 


Modeled with AutoCAD © Rendered with ModelView 


Modeled with MicroStation ¢ Rendered with ModelView 


You use CAD every day to design projects. Now you’re ready to spice 
up your presentations with rendering and animation. 


ModelView accepts 3D CAD files directly trom Intergraph’s 
MicroStation, AutoCAD, and EMS, Intergraph’s solid modeling 
software. Or from other CAD packages through DXF. This means 
no unnecessary translations and no hassles with your CAD model. 


Sophisticated raytracing. Visual material editing. 
Photomontaging. A toolbox for touchup, special effects, and ani- 
mation. ModelView offers all the features you desire — plus an 
interactive renderer for real-time review of color, pattern, and tex- 
ture. All at a very enticing price — $2,500. 


Modeled with EMS ¢ Rendered with ModelView 98 What’s more, Intergraph offers the broadest range of CAD 
a et applications for Microsoft Windows NT and the best customer 


| support in the industry. 

ICROSOFT 

SINDOaE ModelView runs under Microsoft Windows on PCs and under 

M @) DPD a LVI EV Windows NT on Intergraph’s Technical Desktop Series and other 

Intel-architecture workstations. For more information and a free 
demo disk, call 800-345-4856. 


Intergraph® is a registered trademark and ModelView, EMS, and Solutions for the 
Technical Desktop are trademarks of Intergraph Corporation. MicroStation® is a 
registered trademark of Bentley Systems Inc., an Intergraph affiliate. Icon reprint- 
ed with permission from Microsoft Corporation. Other brands and product names 


are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, , , 
Huntsville, Alabama 35894-0001. DDAD112B0 Solutions for the Technical Desktop 
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window is also provided for keyboard entry of commands and ob- 
ject transformation values. 

Most 2D and 3D modeling and editing is accomplished in Model, 
along with materials assignment at the group, face, object, or vertex 
levels. Model provides a mix of 2D and 3D primitives, including 
polygons, circles, b-spline patches, cube, cylinder, cone, and 
spheres. Using the mouse or tablet digitize functions, you can draw 
and edit 2D open and closed line segments, which can be used to 
extrude or revolve 3D objects. Selecting either digitizer function 
brings up a single viewport along with a column of menu buttons 
Specific to the process. Support for cardinal and Bezier curves, cir- 
cles and arcs, and point editing is provided. Additional Model func- 
tions include Boolean equations 
as well as numerous deforma- 
tions, such as skew, twist, ta- 
per, and bend. 

A distinguishing characteris- 
tic of Model (and Preview as 
well) is its “a la carte” approach 
to many of its functions. For in- 
Stance, primitive or user-creat- 
ed geometry will render as 
faceted unless you apply the 
Auto-smooth command. This 
function lets you specify an an- 
gular tolerance, which limits 
Smoothing and thus retains a 
Selected level of detail between 
adjacent polygons. It would be 
useful if there were an option 
for creating automatic smooth- 
ing as well as other optional 
program defaults in further releases. 

Preview is the Wavefront animation 
module that, like Model, is accessible 
through either mouse- or command-dri- 
ven modes. This module provides 
keyframe animation of objects, lights, 
and cameras. The interface resembles 
the Model module, with a series of 
menus and submenus arranged in 
columns around a central scene view. 

Essential to Wavefront’s animation 
process is the use of the Object list: Ob- 
jects, lights, and cameras, plus their asso- 
ciated channels and hierarchy, are speci- 
fied, color-coded, and added to both the 
Current animation and its associated edit 
list via this function. (An extremely useful 
addition would be a graphical display of 
the animation hierarchy that could be edit- 
ed.) From the edit list, translations such as 
position, rotation, and deformation for 
each scene member may be edited. 
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The interface for Wavefront’s Director manages Wavefront modules 
and user projects. The Model module (also depicted) provides 
mouse-driven access to its command Set via a Series of menus and 
submenus, which are arranged around a central viewport. 


Using Wavefront’s Advanced Visualizer, 
Paul Churchill of Lamb & Company created 
this still entitled “Transformer’s Optimus 
Primer” for Hasbro Inc. 


Property Editor lets you create and edit materials, lights, and 
atmospheric effects. Furthermore, you can combine such mate- 
rials attributes as transparency, reflection, refraction, ambient, 
and shininess through a series of sliders. Twelve render win- 
dows display test renders of each edit, and a Recall button re- 
calls the parameters of any previously test-rendered material, 
light, or atmosphere. 

By far, Wavefront’s most outstanding module is Dynamation. 
With this module, you can quickly set up and simulate complex, 
physically based 3D animations using particles or geometry. This 
module dramatically simplifies the creation and preview of time- 


yng effects, such as explosions, fire, and smoke. The learning 


process is made easier, too, by 
the inclusion of numerous ex- 
ample files and an extensive 
tutorial. 


Conclusion 

The fact that Advanced Vi- 
Sualizer is a powerful, func- 
tional program is certainly not 
at question. Further support 
comes from the Wavefront 
“Ripples” catalog, which con- 
tains more than 200 pages of 
compatible third-party hard- 
ware, programs, utilities, and 
custom scripts. 

However, questions do 
arise when considering Ad- 
vanced Visualizer’s accessibil- 
ity to anyone but the power 
user. The limited tutorials for modeling 
and animation, along with the program’s 
inconsistent user interfaces, do it an 
enormous disservice. An improved bal- 
ance between functionality and accessi- 
bility, particularly for Model and Preview 
modules, would be a significant im- 
provement. In spite of this, the pro- 
gram’s Model, Preview, and Property 
modules as well as its powerful script- 
ing combine to provide a depth and 
functionality that in the hands of a sea- 
SOned power user can produce some 
outstanding results. 

It will be interesting, given Wavefront’s 
recent acquisition of Thomson Digital Im- 
age, to observe the impact that TDI’s ex- 
cellent 3Design (modeler), Anim (anima- 
tion module), and IPR (Interactive Photo- 
realistic Renderer) will have on 
Subsequent versions of Advanced Visual- 
ier. CGW 
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Created by Thomson Consumer Electronics (Indianapolis) using Computervision solids-modeling software and 
rendered with software from Thomson Digital Image. 


Created by Renault of France using the Euclid-IS modeling 
program from MatraDatavision and software from Thomson 
Digital Image. 


“Doll Carriage” from Intergraph, modeled in |/Design and rendered 
with Modelview. 
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Created by Gary Schultz of the Art Center College of Design using Alias software on a 
Silicon Graphics workstation. 


Created by S.A. 
Heller of the Art 
Center College of 
Design using 
Alias software on 
a Silicon 
Graphics 
workstation. 


Created by Gray Holland of Alchemy (San Francisco) using Alias software on a Silicon 
Graphics workstation. 


PORTFOLIO 


Reach for 
the Sky 


o-called “blue-sky” designs—futuristic 

takes on existing or potential prod- 
ucts—allow designers to stretch the limits 
of their creativity. Often, whether or not 
such designs eventually reach the market 
is secondary to the creative process itself. 

According to Robert Hennigar, chair- 
person of the Computer Graphics 
Department of the Art Center College of 
Design in Pasadena, California, these _ 
exercises allow designers to hone their 
creative skills by moving beyond the tra- 
ditional, “experimenting with techniques 
and designs that require them to explore 
their imaginations.” 

Such exploration is evident in the 
images shown here, which represent the 
work of various designers using a range of 
software and hardware tools. 

Futuristic does not have to mean unre- 
alistic, however. “[To be meaningful] the 
designs must still incorporate real-world 
criteria: the planning and engineering 
that will make the thing work,” says 
Hennigar. 

A recent design competition sponsored 
by Kodak at the Art Center College pro- 
vides a good example. Students were 
challenged to conceptualize the next gen- 
eration of point-and-shoot cameras. 
Although untraditional in appearance, 
the designs incorporated the technology 
necessary to make the devices operable. 
(One of the entries, a sports camera, is 
shown at left.) For the students, such 
projects allow them to test their creative 
wings. For sponsors, says Hennigar, ‘The 
companies can take them back to their 
internal designers to spur creativity, as a 
reminder to think beyond today.” 

—Diana Phillips Mahoney 
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“Crew Arrival” by Lloyd Walker of John Frassanito and Associates (Houston), created with VIDI Presenter Professional software on the 
Macintosh. 


“Sensu’ from Design Edge (Austin, TX), created with 
VID| Presenter Professional software on the 
Macintosh. 


Created by Jeff Salazar of the Art Center College of Design 
using Alias software on a Silicon Graphics workstation. 


“Aircraft Cabin” from Walter Dorwin Teague Associates 
Inc. (Redmond, WA), created using Wavefront software on 
a Silicon Graphics workstation. 
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PORTFOLIO 


“Hospital Bed” from Design Edge (Austin, TX), created 
with VIDI Presenter Professional software on the 
Macintosh. 


Created by Gary Schultz of the Art Center College of Design using Alias soft- 
ware on a Silicon Graphics workstation. 
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Created by Raphael Zammit of the Art Center College of Design using Alias software on a 
Silicon Graphics workstation. 


NOVEMBER 1993 COMPUTER GRAPHICS WORLD « 77 


Dont get locked into a tower: 


Until now, what you had to go through to increase the speed and productivity of your SPARCstation™ 
3-D graphics was a crime. It took the power of a tower—and all the inconvenience of integrating one into your 
“ sSystem—to see any improvement at your workstation. 
a But that was before Fairchild Defense created TRU-D'™—a high performance 3-D graphics 
fm. and imaging co-processor card that plugs right into your Sun™ workstation. TRU-D immediately 
ss. provides you with unique hardware functions like true perspective polygon texturing, pixel 
= blending, Phong shading and image warping. 
cc Nothing else in the field can match TRU-D’s performance—at TRU-D’s price. 
fe. And with complete Sun Open Graphics Initiative™ compatibility all you have to do to 
Pee put it to work is “plug and play.” So give yourself time off for good behavior— 
eee with TRU-D. For more information, call 1-800-627-8783. 


KEYING IN ON A NEW REALITY°® 


V.A.R./Reseller Inquiries Welcome 


All trademarks (TM) are the property of their respective holders. 
© 1993 Fairchild Space & Defense Corporation. Beefeater photograph compliments of British Tourist Authority. 
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Singing a New “Toon” 


Performance animation plays key role 
in creating TV’s first real-time animated cartoon character 


cartoon characters, he looks 
goofy, he sounds goofy, and he 
acts goofy. 

But there’s something quite special 
about Moxy that sets him apart from 
Porky, Elmer, Bugs, and every other 
character ever to inhabit “toon 
town:” He’s television’s first full- 
body three-dimensional cartoon 
character to be animated in real time. 

The technique which 
makes this feat possible is 
called performance anima- 
tion. Unlike conventional 
computer animation, in 
which an animator creates a 
character, assigns key- 
frames of the character in 
various positions, then al- 
lows the computer to inter- 
polate between’ the 
keyframes, performance an- 
imation uses actual human 
performers outfitted with 
special motion-tracking de- 
vices to drive all of the 
character’s body move- 
ments and expressions as 
well as to provide a voice 
and mouth movement, all 
in real time. As such, the 
character is “alive,” so to speak, and 
can interact with people, much like 
a puppet might. 

Although performance animation 
has been breathing life into 3D com- 
puter-generated characters—Mike 
the Talking Head, Dozo, and count- 
less others—since the technique’s 
inception in the mid-1980s, only 
now has it been used to drive the 


H: name is Moxy. And like most 


Audrey V. Doyle is CGW’s managing editor. 


By Audrey V. Doyle 


movements of a full-body cartoon 
character for television. 

“All of what’s been done up until 
now have been computer-generated 
characters, but they aren’t full-body 
cartoon characters,” stresses Brad 
deGraf, director of digital media at 
Colossal Pictures (San Francisco), 


TV’s first real-time animated ‘toon character, Moxy is the 
result of a collaboration between Colossal Pictures and the 
Cartoon Network. Colossal’s performance animation technology 
is the driving force behind all of Moxy’s movements. 


where Moxy was created. “This 
character has a voice. He has a per- 
sonality. He has a history. He has a 
full body. And he was designed by 
traditional cartoonists.” 

Moxy was born as a result of a 
year-long collaboration between 
Colossal and the Cartoon Network 
(Atlanta), Turner Broadcasting’s 24- 
hour all-animation cable channel. 
Last fall, Cartoon Network execu- 
tives approached Colossal to create 


a cartoon host who would represent 
the network through a variety of ele- 
ments, including a weekly TV show 
and interstitials (bits of animation, 
usually less than a minute in length, 
during which the host, acting as a 
sort of “VeeJay,” spouts between 
blocks of cartoon programming his 
personal cartoon reviews, editorial 
comments, special-effects analysis, 
and a wealth of cartoon trivia and 
information). 

“The network also 
wanted to be able to use 
this character for special 
events, such as live per- 
formances,” recalls de- 
Graf. “We felt that with 
performance animation, 
we would be able to pro- 
vide them with what they 
wanted.” 

As a first step toward 
that goal, the Cartoon 
Network laid the founda- 
tion for the new charac- 
ter: They wanted Moxy 
to be a cartoon aficiona- 
do who, despite hun- 
dreds of auditions, has 
never made it as a char- 
acter on a major cartoon 
show. So as a last resort, he takes a 
job as a handyman at the Cartoon 
Network so he can be near the car- 
toons he idolizes. Eventually, how- 
ever, he manages to piece together a 
pirate studio from which he unex- 
pectedly takes over the network’s 
airwaves. 

With this information, traditional 
cartoon animators at Colossal, work- 
ing closely with Cartoon Network ex- 
ecutives, created Moxy’s rather 


NOVEMBER 1993 COMPUTER GRAPHICS WORLD »« 79 


unique “look”—that of a dog, sort of 
orange in color, with a bite-size seg- 
ment missing from his right ear and 
sporting mismatched sneakers. A 
writing team wrote the scripts, and 
Colossal’s creative team, led by direc- 
tor George Evelyn, designed and built 
Moxy’s studio environment, a minia- 
ture set constructed of hand-painted 
objects and cardboard elements. 
Next, Marc Scapparo, Colossal’s 
computer animation director, along 
with the creative team built a model 


of Moxy using SoftImage (Montreal) 
software running on a Silicon 
Graphics workstation. Colossal then 
created a special body suit to be 
worn by Moxy’s “performer,” Colos- 
sal’s John Stevenson. The body suit, 
which incorporates the FastTrak 
tracking device from Polhemus Inc. 
(Colchester, VT), drives Moxy’s 
movements and expressions: When 
Stevenson moves any part of his 
body, the corresponding part on 
Moxy’s body moves the same way 
in real time. A program called 
Alive!, developed by deGraf and 
software engineer Eric Gregory, 
translates Stevenson’s movements 
to the SGI workstation and renders 
Moxy’s image on the computer 
screen in real time. 

In addition to the body suit, a con- 
trol panel operated by a computer 
animator drives other aspects of 
Moxy’s motion. And as for his voice, 
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comedian Bobcat Goldthwait con- 
trols Moxy’s mouth movements 
through a synchronization program 
that translates Goldthwait’s voice si- 
multaneously into motion. “As Bob- 
cat talks, Moxy’s mouth opens and 
closes,” says deGraf. “When you hear 
Bobcat’s voice and you see Moxy’s 
mouth opening and closing, you real- 
ly read this as Moxy talking.” 

In his final form, Moxy is ren- 
dered in GL, Silicon Graphics’ high- 
level programming interface. 

“All of this comes together in a 
performance-animated character 
that’s controlled much the same 
way a puppet is controlled by a 
puppeteer,” says deGraf. “That’s 
valuable not only for producing a 
lot of material quickly, but also for 
doing live performances, where 
Moxy is actually carrying on a con- 
versation with someone.” 

Indeed, Moxy’s already had his 
first such “gig.” On September 28, 
Moxy and an entourage of Colossal 
and Cartoon Network personnel 
travelled to New York City for 
Moxy’s first live press conference. 
His next appearance is scheduled 
for November 26, when the Cartoon 
Network (along with Turner Enter- 
tainment’s other five networks) airs 
The Great International Toon-In, a 
post-Thanksgiving Day cartoon 


marathon to be hosted by Moxy. On 
December 6, his weekly one-hour 
show, The Moxy Pirate Show, is 
scheduled to premier on the Car- 
toon Network at 8:00 p.m., during 
which Moxy will present his fa- 
vorite cartoon titles. 

According to deGraf, there are 
currently no additional plans to tour 
Moxy on a regular basis. However, 
“Because Moxy can talk in real time 
and because Bobcat is a comedian 
who goes on talk shows all the time, 
it’s very conceivable that we’ll want 
Moxy to more regularly interact with 
real people,” he ventures. 

As for plans for Moxy to star in 
his own full-length cartoon in 
which he would interact with other 
(perhaps performance-animated) 
cartoon characters, deGraf won’t 
comment. But he will say, “The im- 
pact performance animation can po- 
tentially have is in making comput- 
er graphics characters become more 
viable for telling stories. There’s al- 
ways been something satisfying 
about creating a character, but I’ve 
never quite had everything—the 
great voice, the full body, great de- 
sign, a sense for who the character 
is—all in one place. 

“Computer graphics and perfor- 
mance animation are going to enable 
a whole new look for cartoons,” de- 
Graf predicts. “Moxy is only the first 
of many [cartoon] characters who 
will be brought to life with perfor- 
mance animation technology.” CGW 


Out of This World 


By Diana Phillips Mahoney 


spiring science-fiction writer 
i Vere Davison hates when 

things don’t make sense. To 
avoid this in his writing, he uses 3D 
computer modeling and animation 
to create and explore his fantasy 
worlds before committing words to 
a page, “just to make sure things 
add up.” 

Running Virtus WalkThrough ver- 
sion 1.3 on a Macintosh SI, Davison 
(by day a computer analyst for a gov- 
ernment corporation) models vari- 
ous environments, then manipulates 
WalkThrough’s camera object to at- 
tain his characters’ perspectives 


Diana Phillips Mahoney is senior associate edi- 
tor of Computer Graphics World. 


from different angles. “I want to be 
sure that if I describe a room, then 
place a character in the room and 
say he’s looking down the hall at a 
control panel, that he would actually 
be able to see the control panel.” 
Davison used the technology to 
set the scene for a recent short story, 
in which the main character is tele- 
ported from one location to another. 
The character’s wife claims that the 
man who has arrived at the other 
end is not her husband. She be- 
lieves this man is a copy and the 
original was destroyed during tele- 
portation. “In the first scene, [the 
husband] is in a large room where 
this teleportation device is set up, so 
I built the device and I put him in 
the room. Then I added a wide- 
screen TV and an optical computer, 


- 


which is a science-fiction thing, 
and ran the wires all over the 
place.” By varying camera perspec- 
tives, he checked the view from var- 
ious points in the room. “Once in- 
side the room, I could say, ‘OK, 
what can anybody sitting in the 
room see when they look at this?’ 
It’s a whole lot easier to develop 
that description when you can 
freely explore the area.” 

Previsualization may actual- 
ly be an inaccurate term to de- 
scribe Davison’s use of the 
technology. In fact, “continu- 
ous visualization” may be 
more appropriate, inasmuch 
as he refers to his models 
throughout the writing process 
to maintain a sense of continu- 
ity. In real life, he says, “your 
imagination has a tendency to 
adjust the picture. Virtual real- 
ity allows me to lock down the 
picture in terms of what I’m 
trying to write about.” For ex- 
ample, later in the teleporta- 
tion story, the main character 
looks through a window in the 
kitchen of his Georgetown row 
house and sees a suspicious 
black limousine lurking out- 
side. Early on, Davison had de- 
scribed the kitchen as having four 
windows. “So I played it out and 
determined that realistically he 
could only see the car from the far 
kitchen window. Consequently, I 
had him looking out that window.” 
To Davison, this capability helps 
establish plausibility: “I did it. I saw 
it. | was there. It worked.” 

Acknowledging that the Virtus 
product is “pretty low-end” in terms 
of virtual reality, Davison considers 
WalkThrough to be ideal for previ- 
sualization. “It is simplistic in the 
sense that it deals with polygons 
and colors. Yet it gives you pretty 
close to real-time capability to move 
around in an environment.” The 
near real-time advantage does come 
at some cost, however. “You do get 
a flicker out of it, especially on low- 
er-end machines. If you operate on 
something like a [Macintosh] 
Quadra, it’s a lot smoother, but the 
flicker is still there.” 

Because rendering speed can be 
an obstacle, particularly when deal- 
ing with complex environments, 
Davison relies on various “tricks,” 
depending on the needs of a partic- 
ular scene. For example, he often 


moves between what he calls cheap 
and expensive models. “A cheap 
model is one that executes quickly. 
Instead of making the window 
transparent, for example, I make it 
solid. Because everything in Virtus 
is treated as an object, I can use a se- 
ries of editors to create a window on 
a single surface and paste it on a 


By exploring the 3D environments described in their 
writing, authors are better able to maintain a sense of 
consistency, according to Jaque Davison, who creates 
the fantasy worlds described in his own and others’ 
science-fiction stories. Shown here is a frame from a 
walkthrough of a spaceship. 


wall.” If the context of a scene calls 
for a transparent window, as in the 
Georgetown row house, Davison can 
make the model more “expensive,” 
using transparency where neces- 
sary. “If I put in a lot of windows 
and a lot of transparent objects as 
well as a lot of finely detailed ob- 
jects, it becomes an expensive mod- 
el because it taxes the CPU and it 
has a lot of bits to shove through 
there in order to get those frames 
out to the screen.” 

Additionally, he can turn an ex- 
pensive model into a cheaper one or 
vice versa by changing the rendering 
mode, of which there are three. The 
normal mode is the slowest because 
all of the translucencies and trans- 


The Real Thing 


T days, television commer- 


cials enlivened with computer 

generated imagery (CGI) are be- 
ginning to seem like old hat. In fact, 
we almost expect our favorite sit- 
coms to be interrupted by dancing 
raisins, frolicking candies, and fly- 
ing mouthwash bottles. Yet while 


parencies are implemented. Thus, 
says Davison, “If I build a long space- 
ship consisting of, say, six rooms that 
I have joined together with hallways 
and I make all of the hallways’ join- 
ing points transparent, I can look 
from the first room all the way to the 
back room. That’s an expensive mod- 
el because I’m dealing with 12 trans- 
parent surfaces.” Run at the 
intermediate level, these sur- 
faces become opaque. In this 
mode, he says, “The execu- 
tion of the individual room 
that I’m in speeds up signifi- 
cantly, because Virtus only 
paints what you can see.” Fi- 
nally, the wireframe mode 
generates the fastest models, 
in which only the objects in- 
side the room you're in are 
visible. “This option comes 
in especially handy for 
scripting a walkthrough.” 

In addition to visualizing 
his own science-fictional 
worlds, Davison provides 
models to other writers as 
well. The authors describe 
potential scenes, either ver- 
bally or through sketches. 
Based on these descrip- 
tions, Davison creates 3D models 
and sends them to the writers on a 
disk that also includes Virtus Voy- 
ager, the run-time module that lets 
the recipients view the renderings. 
“They can run the model up in the 
corner of their computers and con- 
stantly refer back to it. It lets them 
go places within the set, whether it’s 
a spaceship bridge or an under- 
eround temple,” he says. 

When he’s not traipsing through 
far-out worlds, Davison spends time 
creating WalkThrough libraries of 
science-fiction objects. For example, 
he has already developed a library 
of bug-eyed monsters and another 
devoted to what he calls alien arti- 
facts. CGW 


the “oohs” and “aahs” may be hard- 
er to come by, certain visual effects 
continue to earn them. 

In Marina del Ray, California, for 
example, Video Image Resources re- 
cently combined custom and com- 
mercial software to simulate a 
unique camera perspective for a 
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new Coca-Cola advertisement. 

All of the action in the 30-sec- 
ond “Car Tire” spot takes place in 
the reflection of a hubcap on a 
classic sports car. Viewers see the 
reflections of a number of passers- 
by, including a bicyclist, a skater, a 
dog, and a child. What they don’t 
see is the reflection of the motion 
picture camera that shot the 
action. Obviously, tradi- 
tional methods alone would 
be useless in achieving this 
result. “If you think about 
shooting a film such as that, 
the camera would always 
be in the way,” says 
Richard Hollander, head of 
CGI at Video Image Re- 
sources. “How can we have 
a reflection of a kid walking 
by holding a Coca-Cola bot- 
tle up to the hubcap with- 
out seeing the camera that 
took the picture?” 

The solution, says Hollan- 
der, “was to create a plate of 
imagery that would repre- 
sent the position of the hubcap 
looking outward from the car. To do 


this, we first used a regular motion 


Using reflectance mapping, animators applied the 
reverse perspective of individual film frames onto the 
modeled hubcap. 


APPLICATIONS 


picture camera to shoot the reverse 
of what would be seen in the hub- 
cap.” The next step was to model 
the hubcap as a reflective piece of 
metal, complete with dents and oth- 


er artifacts of use, and use re- 
flectance mapping to apply the re- 
verse perspective of the individual 


Complete with refined refinements, 


improved improvements and enhanced 


enhancements for your SGI. 


tm 


MEN DER MAN 


Interactive shader editor es renderer 


integrated into our 3D animation 
package, with RIB support. 


PEPE CT OG 


Shaping tools to effect geometry e? motion. 


Easily creates skeletal joints, waves, 


magnets, wind, curls, ete. ete. 


MET ADALIL 


Integrated next generation MetaBalls with 


7-2 + The ultimate Render\an'companion 


a 


Sa SS 3 


segments and blending control 


Heorgia $l. Vancouver Canada VOE 2Y3 Tel: GO4/084 2113 Pax: GO4/684 2108 


CIRCLE 29 ON INFORMATION CARD 


82 * COMPUTER GRAPHICS WORLD NOVEMBER 1993 


film frames onto the hubcap over 
time. Then they warped the imagery 
to match the spherical form of the 
metal and motion-blurred the hub- 
cap. Finally, says Hollander, “We 
actually tracked the hubcap to the 
place where it had to be located on 
the tire.” 

For the project, the animators re- 
lied on custom animation 
software and Pixar’s Render- 
Man running on Silicon 
Graphics workstations. The 
final elements were recorded 
with Diver 2.0 software from 
Charybda (Ranchos de Taos, 
NM) and composited in post- 
production. Diver, which 
reads and writes digital video 
formats to and from tape, was 
significant to the project, says 
Hollander, because it provid- 
ed an avenue for bypassing 
conventional frame buffers 
and single-frame video equip- 
ment. “It allowed us to take 
D1 material to and from an 
exabyte tape system without 
investing in D1 equipment, which 
costs anywhere from $100,000 to 
$180,000.” —DPM 
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Large-Format Raster Printing 


Selecting the right large-format raster output device 
depends heavily on your application 


f your application demands a 

quick and cost-effective way of 

outputting high-coverage, poster- 
size color or monochrome images, a 
large-format color raster output de- 
vice may be an appealing option. 
These devices, designed to print or 
plot raster or vector color or mono- 
chrome images at least 24 inches 
wide, are ideal in such ap- 
plications as mechanical 
CAD, solid modeling, archi- 
tecture, and graphic arts, for 
which wide lines, solid 
fills, and imaging of photos 
or artwork are typical. 

There are two different 
types of large-format color 
raster technologies: ink jet 
and electrostatic. Each of 
these types caters to specific 
needs, and within each 
group are machines offering 
a variety of different fea- 
tures. So if you’re in the 
market for a wide-format 
color ink-jet or electrostatic 
output device, it’s important 
to understand the factors in- 
volved in order to determine 
which unit will meet your 
needs. (At press time, Sum- 
magraphics [Seymour, CT] 
announced the industry’s 
first large-format color ther- 
mal wax transfer printer— 
the SummaChrome Imaging 
system—which the compa- 
ny hopes to begin shipping 
by the end of the year.) 


Ken D. Schmeupe is a freelance 
writer living in San Mateo, California. 


By Ken D. Schmeupe 


Large-format color ink-jet devices 
are available in two varieties. Non- 
continuous-tone (drop-on-demand) 
color ink jets from the likes of Encad 
and Hewlett-Packard typically offer 
resolutions of 150 or 300 dots per 


It depends on your 


format images. 


application: If your files are 
only a few megabytes in size 
and ink/toner coverage is low 
(above), an ink jet is generally 
the large-format machine of 
choice. However, in a heavy 
production environment 
requiring large files and high 
ink/toner coverage (left), an 
electrostatic can be a better 
solution for outputting large- 
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inch (dpi), with 600 dpi available 
only for monochrome output on 
HP’s DesignJet 650C. Ink-jet devices 
from both companies output images 
in 24- and 36-inch widths. 

Continuous-tone ink jets, avail- 
able from companies such as Iris 
Graphics, are high-end devices 
which—although more expensive 
than drop-on-demand 
ink jets—produce im- 
ages with resolutions of 
from 200 to 300 dpi and 
32 levels of grayscale, 
yielding output nearly 
indistinguishable from 
photographs. 

Ink-jet devices operate 
in one of two ways. Ink- 
jet plotters produce an 
image by spraying onto 
the output media minute 
droplets of colored ink. 
A typical color ink-jet 
plotter uses four replace- 
able ink cartridges, one 
each for cyan, magenta, 
yellow, and black. Each 
cartridge consists of an 
ink-jet reservoir and a 
print head in a leakproof 
container. 

In most ink-jet print- 
ers, a Carriage carries the 
four ink cartridges back 
and forth across the me- 
dia. The ink is deposited 
in “stripes” (of approxi- 
mately .5 inch) across 
the page, and the media 
moves forward as each 
stripe of ink is deposit- 
ed. When the image has 
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been printed, the printer auto- 
matically cuts the media; after the 
ink has dried, the drawing drops 
into a tray and the next printing 
cycle begins. 

Electrostatic units, the second 
type of large-format color raster de- 
vice, are available from CalComp, 
Raster Graphics, Synergy Computer 
Graphics Corp., and Xerox Engineer- 
ing Systems (XES; formerly Ver- 
satec). Large-format electrostatics 
print images in a range of widths, 
including 24 inches (Raster Graph- 
ics and XES), 36 inches (all ven- 
dors), 44 inches (CalComp and 
XES), and 54 inches (XES). 

These machines produce images 
in two stages. First the media 
passes across a writing head, a de- 
vice that deposits an electrostatic 
charge on the media surface. Then 
the media passes through a toner 
bath, which consists of colored 
particles suspended in a liquid. 
The colored particles, which hold 
a charge opposite the one pro- 
duced by the writing head, are at- 
tracted to the points of electrostat- 
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ic charge on the media and pro- 
duce a dot of color. For mono- 
chrome output, only one color 
pass is required. To produce full- 
color output, the process is repeat- 
ed with an electrostatic charge de- 
position and toner treatment for 
each of the four color passes. 


Media Handling 

While image production is gener- 
ally the same among all electrostat- 
ics, the way each machine handles 
the media at this point as well as 
the level of operator intervention 
required are different from vendor 
to vendor. For instance, electrostat- 
ics from CalComp and XES use a 
reel-to-reel system for media han- 
dling. These devices rewind the 
media onto the supply reel before 
the next color pass and wind it on 
the take-up reel (or cut it and drop 
it into a bin) at the end of the out- 
put cycle. Raster Graphics uses a 
patented vacuum-lock media trans- 
port which secures and moves the 
media and delivers it flat into a 
tray. And Synergy uses four multi- 
plexed writing heads, one for each 
color, set in front of each toning sta- 
tion; therefore Synergy’s devices 
don’t require a take-up reel. In- 
stead, the finished plot gathers in a 
tray, or the operator may cut it off 
the supply roll. 

When making general compar- 
isons between ink-jet and electrostat- 
ic devices, a number of realities tend 
to hold true. For example, although 
electrostatics initially cost about six 
times more than most ink jets, they 
tend to be faster, achieve higher res- 
olutions, support a wider range of 
software applications, and produce 
output at lower ink costs. Therefore, 
if your application consists of typi- 
cal CAD line drawings in which 
your files are only a few megabytes 
in size and ink/toner coverage is low 
(10% or less), an ink jet is the ma- 
chine of choice. However, in a heavy 
production environment requiring 
high-volume output, large files 
(from tens to hundreds of mega- 
bytes), and high ink/toner coverage 
(50% or greater), an electrostatic is 
the better choice. 

These main differences between 
ink jets and electrostatics become 


even more apparent in applications 
for which more complex drawings 
and artwork are required. For in- 
stance, although the amount of me- 
dia coverage for line drawings is typ- 
ically less than 10%, this can easily 
reach 50 to 80% for output of digi- 
tal images, posters, and the like. 
And when you're dealing with color 
images, particularly green, orange, 
purple, and brown, which require 
significant amounts of colorant, a 
high percentage of media coverage 
translates directly into higher ink or 
toner costs. Naturally, these color- 
ing costs increase linearly as the 
area of coverage increases. So if you 
need to produce high-volume out- 
put with a high percentage of media 
coverage, the cost of ink-jet car- 
tridges can quickly erase any differ- 
ence in original equipment costs. 

As an example, when output on 
an electrostatic, a 3x4-foot image 
with 50% coverage uses $2 worth 
of electrostatic toner; when output 
on an ink jet, the same image uses 
$7.28 worth of ink. At 125 prints 
per week over two years, coloring 
costs for the ink jet would be 
$91,000 (12,500 prints at $7.28 per 
print). For an electrostatic device, 
comparable color costs would be 
$25,000 (12,500 prints at $2 per 
print). The difference between 
these values is more than the origi- 
nal purchase price of a typical elec- 
trostatic printer. 

For applications requiring less 
media coverage and smaller pro- 
duction requirements, the opposite 
is true. For example, at 10% cover- 
age, the same size image output on 
the electrostatic costs 40 cents; on 
the ink jet, $1.46. At 50 prints per 
week, coloring costs for the ink jet 
would be $7300 over a two-year pe- 
riod. For an electrostatic, compara- 
ble costs would be $2000. Because 
the difference here is $5300, or on- 
ly $2650 per year, it would take 
more than 20 years to justify the 
cost paydown of the more expen- 
sive electrostatic printer. You could 
buy a new ink jet with improved 
features and technology every four 
years and still be ahead of the 
game. 


Other Costs to Consider 

These cost figures cover ink and 
toner. You still need to consider 
other costs, such as maintenance 
and service (media costs are more 


or less comparable between the two 
technologies). Many manufacturers 
advertise a “cost-per-copy” number 
that attempts to address a mix of 
different costs, including those for 
colorant, media, maintenance, and 
service. Other manufacturers in- 
clude in the equation mean time 
before failure (MTBF), space usage, 
and power costs. Because this is a 
complex issue and there is no stan- 
dard methodology for determining 
cost per copy, accurate product 
comparisons from one manufactur- 
er to the next are nearly impossible. 

Therefore, you should look at 
how the printer will be used on an 
everyday basis. Are the files large 
or small? Is the percentage of media 
coverage in the images you'll be 
printing high or low? Are many dif- 
ferent printing formats needed? Is 
yours a stand-alone or a networked 
environment? How many prints are 
you making on a daily basis? 


What About Memory? 


Depending on the size and type of 
file you will be printing, you will 
need to pay close attention to avail- 
able memory and/or on-board hard- 
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disk space. For ink-jet devices, the 
available memory is not an issue 
with small files but does become an 
issue with large ones. In its basic 
RAM configuration, an ink-jet out- 
put device can handle small line 
drawing files (less than 4mB). To 
process files larger than 4mB, mem- 
ory upgrades are available, up to 
20MB on some models, to accommo- 
date most line drawings and some 
raster files. If the size of the data 
file exceeds the available RAM, the 
file cannot be processed. For com- 
plex images typical of graphic arts 
applications (usually those requir- 
ing PostScript output) and for out- 
putting images such as scanned 
photographs, a cap of 20ms is inad- 
equate—these types of files can oc- 
cupy hundreds of megabytes. 

In addition to RAM, electrostatic 
printers usually have large (from 
1000- to 1200mB) on-board hard 
disks. Therefore, electrostatic out- 
put devices can handle files con- 
taining hundreds of megabytes of 
information with different formats 
and machine set-up requirements. 
As for the environment in which 
you'll be working, the following 
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guidelines should suffice. 

In a typical engineering depart- 
ment with few users and where line 
drawings are the order of the day, 
high production and media cover- 
age issues are not especially impor- 
tant. If the output device will be 
used on a network, however, it’s 
important to remember that a large 
number of users often need differ- 
ent printer formats for different ap- 
plications. For example, one user 
may require several equivalent pen 
widths for a line drawing, while an- 
other may need different imaging 
formats for producing detailed im- 
ages or posters. Printers with limit- 
ed on-board memory require addi- 
tional system processing on the 
host computer, which slows down 
processing or necessitates addition- 
al attention from the operator. 

All in all, both ink-jet and elec- 
trostatic machines offer a variety of 
features for graphics professionals 
who’s applications demand large- 
format output. If you consider the 
guidelines stated here, choosing a 
wide-format raster output device 
should be relatively easy and 
straightforward. CGW 
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Adobe Fills in the Gaps 


New features in Illustrator 5.0 
round out the package, giving Mac 
computer artists a full production 
environment 


A It is a rare event when an 
upgrade to an existing soft- 
ware program is sO monumen- 
tal it threatens to change the 
way professionals perform 
their tasks. The Mac-based I]- 
lustrator 5.0 from Adobe Sys- 
tems Inc. is such a colossal 
new release. 

Over the years, Adobe’s 
most fervent competitor has 
been Aldus Corp. (Seattle), 
with its FreeHand program. In 
fact, most professional com- 
puter artists I know use both 
Ulustrator and FreeHand, be- 
cause neither product contains 
all the features needed in a 
full-production environment. 
Now, however, these friends 
may change their minds—and 
their programs. 

First and foremost, Illustra- 
tor 5.0 lets you directly edit 
your “preview” images! Let 
me back up a bit and explain: 
Using previous Illustrator re- 
leases, artists had to do all 
editing on black-and-white paths; 
they could see a colored version 
when switching to the preview 
mode, but they couldn’t edit in this 
mode. (One of FreeHand’s strengths, 


ILLUSTRATOR 5.0 
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by the way, was in letting artists ed- 
it this colored image.) 

Another revamped feature is the 
interface. Instead of using dialog 
boxes, which you have to open and 


Gradients, mosaics, distort, and the pressure-sensitive 
brush—all new in Illustrator 5.0—are some of the tools 
the author used to create this illustration. 


close to perform functions, you can 
now perform most functions 
through floating palettes that can re- 
main open. 

One such palette gives you access 
to Illustrator 5.0’s new layering ca- 
pabilities (another feature FreeHand 
used to offer over Illustrator). These 
let you name and color-code each 
layer and easily move selected ob- 
jects from one layer to another. You 
also can choose which layers to ed- 
it, lock, and view. You can even 
choose which layers to preview—a 
blessing, since editing the color pre- 
view is much slower than editing 


the path. 


The new view functions are great, 
too. These let you save the specific 
viewpoint that’s currently on 
screen. As such, you can return to 
that view—or any other “saved” 
view, for that matter—for fu- 
ture reference. 

The crowning jewels are the 
new plug-in functions. Taking 
the concept from its Photoshop 
program, Adobe has added 
dozens of new functions via ex- 
pandable plug-in modules. Op- 
erations that used to take hours 
can now be achieved in sec- 
onds. Especially useful are the 
many pathfinder functions, 
such as unite (which makes one 
object from many), divide fill 
(which makes separate objects 
at every line intersection), and 
mix soft (which helps to simu- 
late shadows and highlights). 

My one major complaint 
concerns the select function. In 
preview, you can either choose 
a group-selection (for entire 
objects) or a direct-selection 
tool. (Direct select is for choos- 
ing individual points or seg- 
ments on a path.) However, | 
found that direct select didn’t 
function properly when I was 
working on a filled object in preview 
mode. Specifically, I couldn’t click 
from anywhere within the object 
and get the direct-select options; 
rather, I had to click on the path 
line. To most, this may seem trivial, 
but to a “power user,” this is quite 
annoying. 

A couple of minor complaints: You 
can’t place TIFF images into Illustra- 
tor 5.0; it only accepts EPS files with 
8-bit preview. Surprisingly, Illustrator 
5.0 doesn’t reliably export all of its 
files to Photoshop, either, which pre- 
vents you from rasterizing the final 
image. And lastly, although the 
hide-edges command is great, it 
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isn’t invoked by the command key 
made standard by Photoshop (com- 
mand-H). 

On the whole, though, if you al- 
ready have Illustrator, I’d say run, 
don’t walk, to the phone for your 
upgrade. If you’re a FreeHand user 


who has never quite gotten the 
hang of Illustrator, now is the time 
to try again. I keep thinking about 
the hours I spent making shapes 
and images I can now create with a 
mere command using this new ver- 
sion of Illustrator. For now, Illus- 


3D Modeling for the Masses 


MacroModel, Macromedia’s 3D 
modeling software, brings high- 
end features to low-end platforms 


A Not so long ago, you needed 
some hefty machinery to run high- 
end 3D modeling software. Now 
there are products like Macrome- 
dia’s MacroModel, a spline-based 
modeling package offering many 
features typically found in worksta- 
tion-level products—only Macro- 
Model runs on the Macintosh and 
PC. (Both versions have 
been shipping since early 
this year.) 

Actually, a number of 
mid- to high-end 3D alterna- 
tives for Mac and PC users 
have appeared over the last 
year or so (for instance, 
CrystalGraphics’ 3D Design- 
er and Autodesk’s 3D Stu- 
dio). But MacroModel is the 
first I’ve seen with true 
cross-platform support (full 
binary-file compatibility) 
between the Macintosh and 
PC/Windows platforms. 

I tested the PC/Windows 
version of MacroModel on 
two different PCs: One was a 
33MHz 80486 machine 
equipped with 12mps of 
memory and a 1280x1024 8-bit dis- 
play, and the other was a 50MHz 
80486 with 20mMB of memory and a 
640x480 24-bit display. Both run 
Windows for Workgroups Version 3.1 
in a networked office environment. 
So what did I deduce from this com- 
parison? Make no mistake—you’ll 
need the memory. An initial load of 
the program chewed up nearly 8mB of 
available space; Macromedia actually 
recommends a minimum of 16MB of 
main memory to avoid excessive vir- 
tual-memory paging. 

As for how the package performs, 
I first want to remind you this is just 
a modeling program. It’s not intend- 
ed for animation, and it’s not a sim- 


ulation engine: There are no moving 
parts. However, in the first of sever- 
al departures from traditional mod- 
elers, MacroModel does have you 
working with shaded images from 
the outset of the modeling process 
(instead of the more customary 
wireframe approach). This feature 
comes courtesy of the program’s 
built-in interactive renderer—but at 
a cost. Because display mode is al- 
ways “rendered” by default, screen 
redraw time for each adjustment of 


MacroModel 1.5 
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MacroModel offers many of the tools you'll find in high- 
end 3D modeling programs for workstations. For example, 
as depicted above, you can apply a twist, bend, taper, or 

Stretch to a model. 


the model or viewing space begins 
at a full second or so and goes up 
from there. That includes “wire- 
frame” viewing, because you're ac- 
tually viewing a rendered image of 
the wireframe. 

In another design departure, 
MacroModel uses a single viewing 
window, as opposed to the tradi- 
tional four-view approach found in 
other programs. While other pro- 
grams give you the option of choos- 
ing to view your model in one win- 
dow, you have no choice but the 
single view in MacroModel—a 
drawback, in my opinion. You can 
control the viewing window’s orien- 
tation with respect to the model, 
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trator 5.0 is only available for the 
Macintosh; other versions, includ- 
ing one for Windows, are unsched- 
uled but in the works.—Sharon 
Steuer, a consultant and freelance 
computer artist based in Bethany, 
Connecticut. 


however. You also can choose to 
store a number of viewing orienta- 
tions for later use. 

When you’re ready to create 3D 
shapes, you start by drawing a 2D 
outline against a “Working Plane”; 
3D shapes then are created by ap- 
plying different transformation tools 
to the primitive outlines. Selected 
from a toolbox of icons, transforma- 
tion functions include old favorites 
like extrusions, beveled extrusions, 
and surfaces of revolution. 

Once you’ve created a ba- 
sic 3D shape, you can use 
the various deformation 
tools to apply a twist, bend, 
taper, or stretch. If this 
sounds like a fair chunk of 
the features found in high- 
end programs such as those 
from Wavefront or Alias, it 
should. The differences be- 
tween these programs and 
MacroModel lie primarily 
in performance and the 
ability (or lack thereof) to 
handle a large number of 
shapes. 

In practice, the difference 
in performance can be quite 
large. In a test case with a 
model consisting of 16 
spheres made up of a little 
more than 7000 polygons (a simple 
approximation of the complexity 
level of many scenes), screen re- 
draw time in MacroModel was be- 
tween 20 and 30 seconds—hardly 
ideal for an interactive program. 
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Macromedia Inc. 
San Francisco, CA 
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Platform: Macintosh and Windows - 
based PCs; 16mB RAM minimum 
Price: $1795 for Windows version 
(includes RenderMan); $1495 for 
Macintosh version ($1795 with 
MacRenderMan) 
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Possible workarounds include selec- 
tive display of model components or 
the use of simplified shapes to repre- 
sent completed portions of a model 
prior to final assembly. But users ex- 
pecting this program to feel like a 
package running on a Silicon Graph- 
ics workstation may be disappointed. 


Nonetheless, MacroModel is an 
ambitious entry in the arena of 
PC/Macintosh 3D modeling sys- 
tems. Most likely, it will get better 


The Artful Power of Real 3D 


Once past the steep learning 
curve, Amiga users will find some 
awesome tools in Real 3D 2.0 


A Real 3D 2.0, the Amiga-based 
program for rendering, animation, 
and graphics, is like a 20-foot boa 
constrictor: It’s extremely flexible, 
it’s crushingly powerful (for its 
class), and not everyone would 
want to have it around. 

Like the Amiga it runs on, Real 
3D (developed by Finland-based Re- 
alsof OY, distributed in North 
America by Godfrey & Associates) is 
good without being miraculous. For 
example, it offers many of the fea- 
tures normally found in pack- 
ages for graphics workstations, 
but Real 3D isn’t as fast or as 
powerful; it can’t be, given the 
difference in the underlying 
hardware. On the other hand, 
at $699, Real 3D isn’t nearly as 
expensive as most workstation 
programs. Its learning curve is 
steep enough to discourage 
novices and casual users. But 
once learned, the latest ver- 
sion of this Finnish import 
lets you do some remarkable 
things quickly and easily. 

In its new incarnation, Real 
3D is more a toolbox than a 
simple set of primitives and 
operations. You work by com- 
bining tools to get the effects you 
want. You also can use tools to 
modify other tools, thus creating 
new tools as needed. In fact, if Real 
3D doesn’t have precisely what you 
need, there’s a good chance you can 
construct it. 

To help you learn these features, 
the 197-page tutorial leads you 
through a number of projects, ex- 
plaining some of the theory behind 
the way the features work. There’s a 
lot to learn—and most of it isn’t in- 
tuitive. 

Once you’ve mastered Real 3D, 
though, you can produce complex 
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eraphics or animations rather quick- 
ly. For example, I re-created a simu- 
lated bowling alley pictured on the 
program’s box in less than five min- 
utes with just a few commands. 
And the result was not just an ani- 
mation: It was a simulation, com- 
plete with user-definable gravity 
and friction, and even recoil effects 
which were set in motion when the 
ball hit the pins. 

The source of much of Real 3D’s 
power is its hierarchical, object-ori- 
ented structure. Like most modern 
rendering and animation packages, 
this program’s structures, opera- 
tions, textures, and nearly every- 


Created with b-spline objects, this image shows 
Real 3D 2.0’s refraction and ray-tracing capabilities. 


thing else are grouped in hierar- 
chies flowing from a root object to 
the finest details. Every item in a hi- 
erarchy can be affected by opera- 
tions applied to the higher levels. 
Consider the following example 
of a hierarchy: Person, Shoulder, 
Upper Arm, Elbow, Forearm, Hand, 
Wrist, Fingers. If you moved the 
arm in this animation, all the primi- 
tives, join and deform operations, 
surface textures—and everything 
else—would move with it. While hi- 
erarchical rendering is fairly com- 
mon, Real 3D carries hierarchy fur- 
ther than most other packages. For 


as time goes by. For now, it should 
be of interest to those with complex 
modeling needs, a strong hardware 
platform to support them, and a fair- 
ly healthy budget for software.— 
Robert Schaff, a freelance writer 
and engineer based in Long Beach, 
California. 


instance, it features reverse kine- 
matics: Move the hand, and the arm 
follows automatically, subject to the 
motion constraints you applied to 
the joints. 

Particle animation is another of 
the program’s strong points. In Real 
3D, this means more than just ex- 
ploding robots or masses of bounc- 
ing spheres. Real 3D particle anima- 
tion is based on force fields that act 
on particles. Some features include 
the “friction method,” which mod- 
els resistive forces; another is the 
“processor method,” which converts 
object attributes, like velocity, into 
particle motions. Using these fea- 
tures, I found it was a snap to 
animate the kind of demon- 
strations you got in high 
school physics. (Remember 
the floating-ring magnet de- 
mo?) More significantly, you 
can produce very complex and 
extremely realistic motion. 

Like most of its ilk, Real 3D 
needs computing power and 
memory, too. The manual says 
you can get by with a 68020- 
based Amiga with a math co- 
processor, 3MB of RAM, and 
5MB of hard-disk space, but a 
68030 is a more reasonable 
minimum. And if you plan to 
do much animation, you’ll 
need 8mB or more of RAM. 
Still, Real 3D’s combination of flexi- 
bility and power is hard to beat in 
its price range.—Rick Cook, a free- 
lance writer based in Phoenix, Ari- 
zona. 


REAL 3D 2.0 
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Distributed by: 

Godfrey & Associates 
Chatham, Ontario, Canada 
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Platform: 68020-based Amiga, 
math coprocessor, and 3us of RAM 
Price: $699 
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VR in CAD 


Engineers and designers can now create 
virtual environments without additional 
software development thanks to the new 
dVise virtual reality program from Divi- 
sion Inc. A component of the company’s 
Virtual Design Environment, dVise pro- 
vides realistic immersive viewing so users 
can evaluate designs for ergonomics, man- 
ufacturability, kinematics, and other spa- 
tial properties. Running as an application 
on Division’s dVS software platform, 
dVise imports data from such packages as 
AutoCAD, Pro/Engineer, Microstation, 
Alias, MultiGen, Wavefront, and 3D Stu- 
dio. dVise runs on Division hardware and 
standard workstations such as those from 
Silicon Graphics. Price: $3900 (for SGI 
workstations). Division Inc. (Redwood 
City, CA). 
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Medical Models 


Intergraph Corp. and Surgicad Corp. 
(Lebanon, NH) have introduced Surgicad 
Design, a new program for 3D medical vi- 
sualization and implant modeling. Ac- 
cording to Intergraph, Surgicad Design us- 
es actual human anatomical and physio- 
logical digital data from computed 
tomography, magnetic resonance imaging, 
and ultrasonic studies, then converts the 
volume data to solids models for CAD ap- 
plications. A toolbox of specialized fea- 
tures enhances pre-operative planning 
and prosthetic design; the program also 
offers an easy-to-follow interface and ad- 
vanced tools for viewing and manipulat- 
ing medical scanned-in data. Intergraph 
Corp. (Huntsville, AL). 
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&® Automated Manufacturing 


Parametric Technology will demonstrate 
Release 12.0 of its Pro/Engineer family of 
software products in Booth #1033 and 
#1042. Among the many new features in- 
corporated in the new release is Pro/Pip- 
ing, a module designed to facilitate para- 
metric routing of pipes in Pro/Engineer as- 
semblies ranging from large stationary 
systems to small mechanisms. The com- 
pany will also highlight Release 1.0 of its 
Pro/PDM data management system, devel- 
oped to manage Pro/Engineer designs as 
well as traditional engineering data while 
supporting concurrent engineering. Para- 
metric Technology Corp. (Waltham, MA). 
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© Mechanica for NT 

Rasna Corp. will demonstrate in Booth 
#400 Mechanica Release 5, an NT-based 
version of the company’s Mechanica pro- 
gram. Release 5 adds to the features found 


Cu Autofact ’93 

Product Preview 
Autofact 93, the annual conference and 
exposition on automated and comput- 
er-integrated manufacturing, spon- 
sored by the Society of Manufacturing 
Engineers, will be held November 9 
through 11 in Chicago. For more infor- 
mation, call 313-271-1500. 


in the Unix version of the program an au- 
tomatic P-technology Geometric Element 
Modeler called AutoGEM. Mechanica 5 
consists of five integrated applications: 
Applied Structure, Applied Thermal, Ap- 
plied Vibration, Applied Motion, and Ap- 
plied Cams. Price: from $15,000. Rasna 
Corp. (San Jose, CA). 
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High-Performance CAD 

In Booth #2014, Cadkey will demonstrate 
its NURBS-based Cadkey Advanced Mod- 
eler, an integrated wireframe, surfaces, 
and solids modeler for PC users. Fully 
compatible with Cadkey 6, Advanced 
Modeler lets users trim a solid to a surface 


or to another solid, or use a wireframe 
profile to trim an island or contour out of 
a solid or surface. Typical 2D drafting 
views can be used to create surface and 
solids models for users inexperienced in 
3D design. The program also performs 
Boolean construction operations between 
surfaces and solids, allowing unions, in- 
tersections, or differences with any other 
wireframe, surface, or solid object without 
any hindrance. Price: $995. Cadkey Inc. 
(Windsor, CT). 
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Enhanced Design Modification 

In Revision 2.0 of the HP Precision Engi- 
neering/SolidDesigner program, Hew- 
lett-Packard has reportedly added more 
than 200 enhancements to improve per- 


formance and modification. For in- 
stance, the program now runs up to 
100% faster, and next-generation tech- 
nology enables users to make changes as 
necessary, independent of the model’s 
creation methodology. Users can also 
specify changes at any time during the 
design process without having to antici- 
pate them at the initial design stage. Fur- 
thermore, 3D labels can be applied to a 
model at any time for model documenta- 
tion and modification. Price: $7500. 
Hewlett-Packard (Palo Alto, CA). 
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@® Freedom in Design 

In Booth #109, Matra Datavision will 
demonstrate Euclid 3, which now offers 
total design freedom, built-in concurrent 
engineering, and proven manufacturing 
solutions. Among the 10 new applica- 
tions, 200 new functions, and 1400 en- 
hancements included in Euclid 3 are 
adaptive modeling for solids, surfaces, 
and contours to rapidly accommodate rad- 
ical design changes; unlimited possibili- 
ties in model size and complexity; a 2D 
sketcher for interactive creation of forms 
and contours; photorealistic rendering; 
and a new Motif user interface adapted to 
beginners and experts. Matra Datavision 
(Tewksbury, MA). 
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@® Real-Time Manufacturing 


Autofact attendees can stop by Cimplex’s 
booth (#1244) to experiment with Manu- 
facturing Analyst, the company’s real-time 
manufacturing program. According to 
Cimplex, users will be able to design a 
part from a library of features with the 
solids modeler they are most familiar 
with, including Pro/Engineer, Unigraphics 
II, and Computervision; watch Manufac- 
turing Analyst create the process plan and 
generate the NC tool path; then cut the 
part on one of two Cincinnati Milacron 
milling machines linked through DNC. 
Cimplex Corp. (San Jose, CA). 
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©© Productive CAD 


Adra Systems will introduce in Booth 
#1420 a more user-oriented version of its 
Cadra-Solids solids modeling program. 
Version 2.0 provides easy-edit operations 
for a natural and intuitive approach to 
modeling. New capabilities include di- 
mensionally driven local operations uti- 
lizing FlexDesign, so users can parametri- 
cally edit models based on fixed or vari- 
able dimensions. Also, powerful offset of 
a surface or solid provides the ability for 
shelling types of operations used in creat- 
ing thin-walled parts. Mixed surface and 
solid operations on the Cadra solids are al- 
so available. Price: $8995 (stand-alone 
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MEET THE FASTER, 
FRIENDLIER 
GRAPHICMASTER Il 


ITS NEW FEATURES INCLUDE: / 
@ Six one-touch softkeys for fast 
emulation changes 


@ Audible feedback for Softkey 7 
activation and setup menu selections 


@ ADI driver for seamless Autodesk 
configurations 


@ Utility for installing ADI, Mouse, and Windows 3.x drivers 
@ Highest resolution - up to 5000 Ipi - of any small format digitizer 
@ Lifetime Warranty - the most comprehensive in the industry 


The GM II contains multiple emulations to ensure compatibility with all 
major CAD/CAM/CAE and graphics software packages. Our friendlier new 
GraphicMaster II is available in the most popular 12" x 12" size for $595. 
(Includes 4-button cursor and side switch stylus.) 


For the name of the G.A.D. (GridMaster/GraphicMaster Authorized Dealer) near you, call 


1-800-247-4517 
©) NUMONICS 


101 Commerce Drive, P.O. Box 1005, Montgomeryville, PA 18936 
NEW DEALER INQUIRIES INVITED. 


GraphicMaster Ii: The Great American Tablet 
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modeler). Adra Systems (Lowell, MA). 
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@® Solids Modeling Kernel 

In Booth #1806, Spatial Technology will 
demonstrate the ACIS solids modeling 
kernel for next-generation development. 
ACIS, the de facto standard in solids and 
surface modeling, is used by solids model- 
ing suppliers, developers, and researchers 


and is incorporated into nearly 20 com- 
mercial CAD/CAM applications. Spatial 
Technology (Boulder, CO). 
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© IGESView for Windows 

In Booth #633, IGES Data Analysis will 
demonstrate IGESView software for the 
Microsoft Windows environment. With 
this version, users can view 3D CAD/ 
CAM drawings in the IGES format as well 
as scanned images in the CALS raster and 
TIFF formats. Manipulating, redlining, 
integrating, and validating graphical 
CAD/CAM engineering and design data is 
also feasible. True 3D rotation and multi- 
ple view handling for CAD/CAM models 
as well as the ability to convert CAD/ 
CAM graphics to popular electronic pub- 
lishing systems are provided. Because 
IGESView for Windows is a 32-bit appli- 
cation, a ’386 or greater machine is neces- 
sary to run the software. Price: $795. IGES 
Data Analysis (Melrose Park, IL). 
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@® Easier Engineering 


In Booth #1550, Algor will announce 
Roadmaps, an on-screen, task-oriented 
educational human interface for comput- 
er software. Algor is offering Roadmaps as 
an enhancement to the front end of its 
mechanical engineering design and 
analysis software. In addition to Algor’s 
menu of features, Roadmaps presents in- 
teractive process-control diagrams and 
uses a series of on-screen flow charts to 
walk users step by step through the 
process of optimizing and engineering 


their designs. Each Roadmaps screen in- 
corporates “billboards,” which are con- 
text-sensitive, task-oriented help win- 
dows explaining each step of the process. 
Algor Inc. (Pittsburgh). 

CIRCLE 187 ON INFORMATION CARD 


@® Intergraph's Solution 

In Booth #1200, Intergraph will demon- 
strate EMS, a comprehensive art-to-part 
system for concurrent engineering. Ac- 
cording to the company, EMS fully inte- 
grates complete variational and paramet- 
ric design features with analysis and 
manufacturing. In addition, Microstation 
Version 5, a 2D/3D drafting and design 
engine, offers associative patterning/ 
hatching, workspaces, custom linestyles, 
and AutoCAD-based .DWG read/write ca- 
pabilities. Visualization, scanning, and 
technical information management tools 
are also included. Intergraph Corp. 
(Huntsville, AL). 
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@® Revised Ansys 


Swanson Analysis Systems will demon- 
strate Ansys Revision 5.0A“+” and An- 
sys/ProFEA in Booth #839. Ansys Revi- 
sion 5.0A“+” adds to the features in Revi- 
sion 5.0 new features and developments 
for third-party interfaces. Enhancements 


to graphics, solids modeling, meshing, 
and nonlinear analysis reportedly in- 
crease speed, quality, and flexibility. An- 
sys/ProFEA—teleased in May by Swan- 
son and Parametric Technology Corp.—is 
a design tool providing design optimiza- 
tion to the CAD industry. This product of- 
fers a technology called feature-based 
parametric optimization. Swanson Analy- 
sis Systems Inc. (Houston, PA). 
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© Data Exchange Software 


New features in Compunix’s IGESPro 
V3.0, to be demonstrated in Booth #536, 
include an easy-to-use graphical user in- 
terface, a Japanese JIS to ASCII IGES char- 
acter converter, and support for evaluating 
and converting additional IGES curve and 
surface entities including circular arc, 
conic arc, surface of revolution, tabulated 
cylinder, ruled surface, and trimmed sur- 
faces. IGESPro consists of seven modules: 
Verify, Display, Check Subset, Split, 
Merge, Edit, and Translate. Users can cus- 
tomize the software to their needs through 
a Configuration file. Compunix Inc. 
(Southfield, MI). 
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@® Tools for Integration 


In Booth #833, PDA Engineering will 


show a suite of software tools designed to 
help manufacturers integrate their engi- 
neering process, including new releases of 
its Patran 3 analysis and M/Vision soft- 
ware systems. According to PDA, Patran 
3’s ease of use and direct access to CAD 
combined with its state-of-the-art model- 
ing and analysis capabilities mean ad- 
vanced solutions for engineering opti- 
mization. The Patran and M/Vision prod- 
ucts provide analysis and materials 
capabilities for aerospace, automotive, 
commercial, and government markets. 
PDA Engineering (Costa Mesa, CA). 
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© Accurate Cuts 


In Booth #1431, CGTech will demonstrate 
Vericut, a program that interactively simu- 
lates, verifies, and displays the metal re- 
moval process of an NC tool path. Vericut 
runs on most popular workstations and 
°386/’486 PCs and features new modules 
as well as enhancements to existing and 
optional modules. For instance, a new 
module called CATV provides a fully inte- 
erated Catia-to-Vericut interface. The 
Graphics Interactive Interface function us- 
es the Catia Application Architecture to 
provide the look and feel of Catia menus. 
CATV converts Catia data to Vericut input 
data. CGTech (Irvine, CA). 
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How FAr CAN I REMOTE My DISPLAY ? 


separate syne, N’ SC al {Presentation Room _ oe fo 
PAL video formats _ s Tradi — @ Campus/Uni 
oo os Process Control __ Processor Noise and 
. Silicon Graphics, Heat Control 


Transports keyboard, and other workstation : 
: video formats _ 


mouse, and serial data 
lL Lightwave Communications, Inc. 


oe A Subsidiary of Laser Precision Corp. 
84 Research Drive, Milford, CT 06460 ® Phone: (203) 878-9838 


_ distance version — 
operates to 10,000 ft 
No user adjustments, 
just plug and play — 


FAX: (203) 874-0157 


E-Mail: lightwve@MCIMail.com 
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3D Stereo Viewing 


Now... 
The World Is Not Flat 


3D Stereo Visualization for 
Computer Graphics and Video 


CrystalEyes 


for all computers 
and workstations 


Large-Screen Stereo Projection Available 


For information and to order, call 


1-800-783-2660 


415/459-3020 (fax) 


r a0) Graorics 


2171 E. Francisco Blvd., San Rafael, CA 94901 
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@® Desktop Modeler 

Roland Digital has added a complete 
CAD/CAM package to its line of CAMM-3 
desktop modeling solutions. On display in 
Booth #2200, the package includes the fol- 
lowing: Model 2500 desktop modeler, 
Roland G Code Driver, and Basic 
CAD/CAM Tutorial Software. The Model 
2500 is the second generation in the 
CAMM-3 series. Measuring 14x18x16 inch- 
es, it offers a cutting speed of 1.18 inches 
per second and an extended spindle speed 
range of from 3000 to 12,000 rpm. Other 
specifications include a mechanical resolu- 
tion of 0.0004 inch, an axis travel area of 
approximately 5x5x4 inches, and an x-y 
table size of 14x5 inches. Price: $12,995. 
Roland Digital Group (Irvine, CA). 
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©® Catia-Integrated FEA 

In Booth #1242, CADSI will announce a 
licensing agreement with IBM to market 
PolyFEM, a polynomial-type finite-ele- 
ment analysis program developed by 
IBM’s Almaden Research Center. Avail- 
able from CADSI, PolyFEM features seam- 
less integration with Catia, patented auto- 
mated mesh generation, solution algo- 
rithms that improve performance speed 
by from 10 to 30 times over existing prod- 
ucts, and interactive results evaluation. 
Mechanical designers can rapidly perform 
linear static, dynamic, and thermal analy- 
sis at virtually the touch of a button. Com- 
puter Aided Design Software Inc. 
(Coralville, IA). 
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Accurate Rendering 


AccuRender version 1.0 from Robert Mc- 
Neel & Associates is an interactive ray- 
trace/rendering program that reportedly 
creates from 3D. AutoCAD drawings pho- 
torealistic images in 16 million colors. 
The ray-tracer automatically calculates 
shadows, reflections, transparency, refrac- 
tions, and diffusion from sunlight, point, 
spot, linear, and rectangular light sources. 
A materials editor lets users create, modi- 
fy, and preview materials inside Auto- 
CAD. Environmental effects such as soft 
shadows, fog, haze, and waves are built 
into the software, which also includes a 
feature that calculates the sun’s angle from 
the latitude of the site, the date, and the 
time of day. Price: $295. Robert McNeel & 
Associates (Seattle). 
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Making Signs 
Stika is a portable vinyl signmaker for 
generating custom labels, signs, and iron- 


on clothing transfers instantly from PC 
compatibles and Macintoshes. Available 
from Roland Digital Group, the new out- 
put device, which connects to the com- 
puter through the serial port, also has a 
built-in scanner so users can create signs 
and labels without computer interface 
components. Users just insert a strip of 
vinyl or iron-on transfer material into Sti- 
ka; a design, generated in SignMate or 
scanned directly into Stika, is output. 
Price: $499 (includes SignMate software 
and a start-up supply kit). Roland Digital 
Group (Irvine, CA). 
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@© Fast E-Size Plots 


Able to output 10 E-size plots per minute 
and more than 10,000 plots per month is 
the Indigo 536-XLT, Indigo Graphic Sys- 
tems’ new engineering plotter/duplicator. 
The device, which will be demonstrated 
in Booth #1820, uses an electrophoto- 
graphic process with a patented liquid 
ink, called ElectroInk, which reportedly 
solves problems associated with conven- 
tional liquid and powder toner systems 
while improving line-edge sharpness. The 
system uses plain bond paper on rolls and 
includes the following communications 
interfaces: RS232-C serial port, Centronics 
parallel port, Ethernet port supporting 
TCP/IP and FTP protocols, and SCSI and 
VPI ports. Indigo Graphic Systems Inc. 
(Amherst, NH). 
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© Plain Paper Plotter 

In Booth #1031, JDL will announce pro- 
ductivity improvements to its 4000E Engi- 
neering Document Plotter. Multiple 
copy/set collation means the plotter can 
now plot and sort multiple drawings in ei- 
ther individual groups or collated sets; 
with automatic page-size detection, the 
4000E reviews the plot data being re- 
ceived and automatically determines the 
appropriate paper size to fit the image. In- 
telligent plot nesting, single-sheet media 
input, multiple roll widths, and extended 
plot length have also been enhanced. 
Price: $38,900. JDL (Camarillo, CA). 
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@® Easy Printing 


JRL Systems will introduce in Booth 
#2241 the EasyCopy Line of image print- 
ers, consisting of the J Series BubbleJet 
and the R Series Laser devices. Both fea- 
ture JRL’s controller technology, meaning 
they accept compressed raster data in 
CCITT Group 3 and 4. The data is decom- 
pressed on board, freeing the workstation 
or host. Each also accepts a range of Group 
4 headers including TIFF, TRIF, CALS, IO- 
CA, MODGA, ACCESS, ACRIS, and 


FORMTEK. The J Series BubbleJet pro- 
duces drawings up to 17x22 inches in res- 
olutions up to 360 dpi. The R Series Laser 
device produces drawings up to 11x17 
inches in resolutions of 300, 400, or 600 
dpi. Price: $2995 (J Series BubbleJet Print- 
er); $5650 (R Series Laser Printer). JRL 
Systems Inc. (Austin, TX). 
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© Mutoh Plotters 


In Booth #2011, Mutoh will demonstrate 
the RT-500 Direct Imaging Plotter and the 
XP-500 Series Pencil/Pen Plotters. The 
RT-500 doesn’t use ink cartridges or toner, 
requires no special handling or drying 
time, and produces 400dpi plots in both 
draft and production modes. The XP-500 
series runs virtually unattended and fea- 
tures an automatic pencil lead feeder that 
holds up to 720 pencil leads. Mutoh will 
also showcase its IT, IS/ONE, and XL digi- 
tizers for CAD professionals and graphic 
designers. Mutoh America Inc. (Mt. 
Prospect. IL). 
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@© ADI Driver 


In Booth #731, Encad will introduce for its 
NovajJet II color ink-jet plotter an ADI dri- 
ver that integrates AutoCAD with Nova- 
Jet’s features through a simple set of dialog 
boxes inside AutoCAD. The driver offers 
plotter controls at the workstation, a re- 
order layer utility, display of NovaJet or 
AutoCAD colors (monochrome or 
grayscale), and automatic hatch and solid 
fill. The NovaJet II accepts A- through E- 
size cut sheets or rolls up to 36 inches 
wide. Paper size is sensed by the plotter, 
and graphic limits are automatically set. 
Encad Inc. (San Diego). 
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Large-Format Plotter 

The Solus 4 from CalComp is a plain-pa- 
per, monochrome, large-format LED plot- 
ter offering 400x400dpi resolution. Addi- 
tional features include 10ppm A-size out- 
put for high-volume use and 3ppm D-size 
output for high-volume shared use; LED 
technology; plain-paper output in addi- 
tion to film and vellum; dual paper rolls 
enabling any combination of A- to D-size 
media; and easy set up, configuration, and 
operation, with special features such as 
automatic data format recognition. Price: 
$19,995. CalComp (Anaheim, CA). 
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High-Performance Scanner 
Hewlett-Packard’s ScanJet I[cx is a high- 
performance color and grayscale flatbed 


scanner. Featuring improved software 
technology and enhanced resolution, the 
scanner performs up to two times faster 
and costs 25% less than the ScanJet IIc 
scanner, which it replaces. A new op- 
tional transparency adapter offers added 
flexibility to users who work with a vari- 
ety of hard-copy media, such as 35mm 
slides, transparencies, and paper. The 
ScanJet IIcx is compatible with desktop 
publishing, word processing, desktop 


presentation, OCR, and document man- 
agement software. Price: $1179. Hewlett- 
Packard (Palo Alto, CA). 
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©® 3D Digitizer 


Science Accessories Corp.’s GP-12 is an 
accurate, versatile 3D digitizer that can 
digitize all types of materials under any 
lighting conditions in a variety of envi- 
ronments. In Booth #1252, the company 
will demonstrate the GP-12 operating 
with two different software programs: 
Mira Imaging’s Hyperspace modeler, a 


GP-1 2 3-D DiciTIzER SERIES 


FROM Science Accessories 


An Established Leader in 3-D Acquisition Technology 
for Over 15 Years. 


VERSATILE: Digitize any solid object or object in motion, including metal, composites 


and more within a 9-ft. cube. 


Operates in any natural environment . . 


. indoor, 


outdoor—in any lighting conditions. No restrictive mechanical arms or linkages. The 


only limit is your imagination. 
FAST: 


Data acquisition rates up to 100 data points (x, y, z Cartesian coordinates) per 


second with automatic continuous calibration. Formats are user-selectable outputs of 
X, Y, Z Cartesian coordinates to operate with the most popular CAD/CAM packages. 


Versatile and fast . . 


SIMPLE: Out of the box . 
cumbersome pre-calibrations. 


. plug into the host computer . 
No program modification. Simply place the tip of the 


. incorporating all of the features and utilities you’ve asked for. 


. and GO! No 


probe on the surface point(s) and actuate the trigger or attach point sources to an 
object in motion and acquire the data. As Simple As X, Y, Z! 


SCIENCE 200 Watson Boulevard 
ACCESSORIES P.O. Box 587, Stratford, CT 06497 
CORPORATION (203) 386-9978 ¢ Fax (203) 381-9270 
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combination which enables users to in- 
teractively create 3D models, reduces 
modeling time, and enhances the overall 
design process; and Imageware’s Surfac- 
er software, a combination which en- 
ables users to accomplish point process- 
ing, curve and surface generation/analy- 
sis, and geometry output. Science 
Accessories Corp. (Stratford, CT). 
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Innovative Interfacing 


The Immersion Probe from Immersion 
Human Interface Corp. is a new human 
interface tool for natural manual interac- 
tion with 3D computer environments. The 
system includes a stylus mounted on the 
end of a series of mechanical linkages. 
Users hold the stylus between their fin- 
gers, like they would a pencil, to convey 
spatial position (x,y,z) and orientation 
(roll, pitch, yaw) information to a host 
processor. The product’s self-calibrating 
sensors are immune to noise, interfer- 
ence, and shadowing, and the small 
footprint requires no more desk space 
than a mouse pad. Immersion Human 
Interface Corp. (Palo Alto, CA). 
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3D Mouse 


Logitech’s Space Control Mouse is a 6- 
degrees-of-freedom pointing device of- 
fering high-precision movement and er- 


PRODUCTS 


gonomic shape. The device has only one 
moving part, the puck, which is held in 
place by three springs. Users maneuver 
the puck to manipulate motion and posi- 
tion coordinates. According to Logitech, 
the device uses an optical technology 
based on work done in the European 
space program. It includes nine pro- 
grammable buttons for assigning tasks 
such as pan, zoom, change to 2D mode, 
and alter baud rate, report rate, and tone 
generation. Price: $999. Logitech Inc. 
(Fremont, CA). 
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Dual-Monitor Board 

The MVPX-2 graphics accelerator board 
from STB Systems drives two monitors 
at the same time by integrating two 
video channels, each of which utilizes 
1MG of 60ns DRAM and its own digital 
analog converter; each monitor support- 
ed will have a maximum resolution of 
1024x768 and will be able to provide 
up to 32,000 colors at 640x480 resolu- 
tion. The MVPX-2 is compatible with 


ISA and Micro Channel Architecture 
bus types and supports a full suite of 
Windows 3.1, OS/2, and DOS ap- 
plications, including AutoCAD Release 
12. Price: $1099. STB Systems Inc. 
(Richardson, TX). 
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High-Performance Board Set 
Barco Chromatics’ CX4000 Series of 
VMEbus graphics and display genera- 
tors can reportedly draw more than 1.5 
million vectors per second in X 
Windows or PEX. Other performance 
specifications include a 130M pixel- 
per-second solid or hatched pattern fill 
area rate, 200-microsecond full-screen 
erase (at 2K resolution), and fast BitBlt. 
The base product line consists of three 
6U VMEbus boards. The CX4000 Series 
architecture combines multiple 
pipelined graphics processors with 
high-speed parallel data busses for high 
system throughput. Barco Chromatics 
(Tucker, GA). 
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© True 3D Graphics 


Fairchild Defense will demonstate its 
Tru-D family of 3D graphics coproces- 
sors (booth number unavailable at press 
time). Designed for use with Sun 
SPARCstations and SPARC compatibles, 
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the Tru-D line consists of QuickView 
and QuickVision. QuickView is a dual- 
slot Sbus board with 200 MFLOPS of 
DSP horsepower for accelerating a vari- 
ety of digital signal and image process- 
ing applications. QuickVision is also a 
dual-slot Sbus board that provides all 
the capabilities of QuickView plus adds 
high-performance 3D graphics to gener- 
ate displays directly. Advanced features 
include hardware texture mapping and 
image warping at 1.25 million pixels per 
second. Price: $8500 (QuickView); 
$14,995 (QuickVision). Fairchild De- 
fense (Germantown, MD). 
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@® Stereoscopic Eyewear 


Stereographics’ CrystalEyes eyeware 
will be on display in Booth #947. With 
CrystalEyes, computer-generated or 
video images leap out of the screen in 
true 3D stereo depth. The product de- 
livers a minimum dynamic range of 
1000:1, ensuring a realistic, high-reso- 
lution, ghost-free color image. The 
120H:z screen refresh in stereo mode 
provides flicker-free operation. Crys- 
talEyes links state-of-the-art switching 


Right at your desktop. 


The KODAK COLOREASE PS Printer. 
Continuous-tone transparencies and 
prints. Superb resolution. Plus 
UltraColor Software from Kodak that 
gives you great color the first time, 
and every time. True Adobe PostScript’ 
Level 2. Fully compatible with your 
MACINTOSH Computer or WINDOWS 
Software. With simultaneous printing 
and processing to maximize your 
productivity. No other printer can do 


so much, so fast. 


What you eat for lunch is your 
business. Helping you look your best 
in your presentation is ours. Give 
yourself a competitive edge with the 
KODAK COLOREASE PS Printer. Because 
nobody knows color like Kodak. 

Call 1-800-344-0006 in U.S. or 
1-800-465-6325 in Canada for a sample 
transparency and dealer information. 


PostScript is a trademark of Adobe Systems, Inc., registered in the U.S. and other countries. 
Kodak and ColorEase are trademarks. © Eastman Kodak Company, 1993 


liquid crystal lenses to an infrared emit- 
ter. The eyewear shutters 60 times per 
eye per second in conjunction with al- 
ternating the left- and right-eye views 
presented on the display. Stereograph- 
ics Corp. (San Rafael, CA). 
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17-Inch Stereo Display 
The SGS17C, Tektronix’s new 17-inch col- 
or stereoscopic display, is the first in Tek’s 


new series of stereo displays to incorpo- 
rate the company’s patented pi-cell tech- 
nology. Consisting of a detachable liquid 
crystal modulator with a 17-inch viewing 
area, high-resolution color monitor, and 
four pair of passive glasses, the display 
can be used with any stereo-ready 
workstation or computer providing a 
100- to 130Hz frame sync signal to drive 
the stereoscopic modulator. Price: 


Incredible overheads 
and prints that rivet your 
audience’s attention. 
Made easily and affordably. 


KODAK 


Colo 


$6495. Tektronix Inc. (Wilsonville, OR). 
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Programmable Monitor 

Optiquest’s 4000DC 17-inch flat/square 
color monitor features a color matching 
system that lets users adjust color inten- 
sity to preference, making reds hotter 
and blues cooler, for example. On- 
screen programming provides precise 
control of monitor adjustments. Fea- 
tures such as pincushion and keystone 
adjustments and an Invar shadow mask, 
which increases image crispness and 
brightness, round out the product’s list 
of features. Price: $999. Optiquest Inc. 
(Walnut, CA). 
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Digital Nonlinear Editing 
The newest model in Avid’s Media Com- 
poser family of digital nonlinear editing 
systems is the Media Composer 1000. De- 
signed to edit and produce high-quality 
master programs directly from disk, the 
new device uses advanced industry-stan- 
dard JPEG compression and comes 
equipped with one finishing-quality video 
resolution, Avid Video Resolution 25. The 
system provides high-quality 30-frame/60- 
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field-per-second images and offers real- 
time programmable transitions and ef- 
fects, including dissolves, wipes, superim- 
positions, flip, flop, resize, conceals, 
spins, squeezes, and picture-in-picture ef- 
fects, all with unlimited keyframing for 
user programmability. Price: $49,900. 
Avid Technology Inc. (Tewksbury, MA). 
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Animation Playtime 

Hash Inc. has added to its Playmation 
product line the Decal module, which lets 
users map images on an object in a spheri- 
cal, cylindrical, or planar fashion as well 
as place an image on an object from any 


view, like a decal (sticker). Images can be 
mapped using five different techniques: 
standard, bump, transparency, diffuse, 
and specular. Users can also color individ- 
ual parts of an object by selecting a part(s), 
then choosing the desired color. Playma- 
tion is geared toward character animation 
and can be used to create a feature-length 


movie. It is available for Windows, Macin- 
tosh, and Amiga computers. Price: $499. 
Hash Inc. (Vancouver, WA). 
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Previewing Digital Film 

With RFX Inc.’s Cinevue digital film pre- 
view system, users can preview motion 
sequences of quality imagery at full speed. 
In addition, special-effects clips can be 
played at any speed in forward and re- 
verse, instantly stopped and started, in- 
dexed to any frame, and single-stepped 
with no resolution compromises. Added 
features include full-motion preview at 
film quality, variable-format RGB output, 
high-speed download, upgradeable stor- 
age capacity, full playback control, power- 
ful image analysis tools, a simple graphi- 
cal user interface, and support for all in- 
dustry-standard file formats. RFX Inc. 
(Hollywood, CA). 
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© Tighter Integrations 


In Booth #1420, Sherpa will demon- 


Speeding bullet 


strate Sherpa/Link, an application pro- 
esramming interface designed to ease in- 
tegration between Sherpa/PIMS (Prod- 
uct Information Management) and 
third-party applications including de- 
sign automation, computer-integrated 
manufacturing, and computer-aided 
process-planning tools. According to 
the company, tightly integrated inter- 
faces to Sherpa/PIMS are already avail- 
able for Parametric Technology’s 
Pro/Engineer and Racal-Redac’s VSP. 
Sherpa Corp. (San Jose, CA). 
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©® Diagnostic Tool 


In Booth #2202, Gensym Corp. will de- 
but Release 1.1 of its G2 Diagnostic As- 
sistant (GDA) software program. With 
GDA, engineers create applications by 
copying and connecting predefined 
graphical objects that can filter and rea- 
son about real-time data, create informa- 
tive displays, and provide one-line ad- 
vice about complex processes. Accord- 
ing to the company, Version 1.1 offers 
such performance enhancements as an 
improved customizable message queue 
interface featuring customizable, object- 
oriented 3D buttons, improved scrolling, 
and enhanced message management fa- 
cilities, and a new snapshot facility that 
enables GDA to pause and restart with 


You may think of something faster 
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procedures running where they left off. 
Gensym Corp. (Cambridge, MA). 
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© simulation Software 


Systems Modeling Corp. will demon- 
strate in Booth #733 a program for the 
simulation industry that creates a mod- 
el of a real or proposed system or 
process. Called Arena, the program in- 
corporates Application Solution Tem- 
plates (ASTs), collections of modules 
which tailor the product to a user’s 
needs. Arena’s modeling constructs are 
soft-specified in a separate data file, or 
template, so the program can focus on 
many application areas without the 
need to change any of Arena’s underly- 
ing code. Three templates are available 
for use with Arena: Arena AST, an AST 
for manufacturing industries, and an 
AST for developing wafer-fabrication 
operations. Systems Modeling Corp. 
(Sewickley, PA). 
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Analyzing Images 
The newest version of Data Translation’s 
Global Lab Image (version 3.0) accommo- 


dates add-in modules to expand its fea- 
tures and capabilities and let users easily 
incorporate a variety of specialized func- 
tions. Add-in modules planned for devel- 
opment include densitometry, pattern 
recognition, image compression and con- 
version, and image databasing. Global Lab 
Image 3.0 also offers new image analysis 
features. Freehand regions of interest can 
be drawn on any area of an image, giving 
users the flexibility to count, measure, and 
classify particles within irregular regions 
of interest. Price: $1995. Data Translation 
(Marlboro, MA). 
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Volume Graphics 

Octree Corp.’s TrueSolid PC program en- 
ables users and developers to interactively 
manipulate, analyze, and visualize large 


volumetric data sets combined with com- 
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HP DesignJet 600 


plex geometric models. Patented hierar- 
chical recursive subdivision methods pro- 
vide fast rendering times, almost regard- 
less of object complexity. TrueSolid oper- 
ates under Windows, DesQview/X (Motif), 
and DOS (C library only). Applications in- 
clude medicine, scientific visualization, 
non-destructive testing, geological display, 
CAD/CAM, molecular modeling, VR, and 
other areas. Price: $2495. Octree Corp. 
(Cupertino, CA). 
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Fine-Tuned Color 


The newest version of Agfa’s FotoTune 
Color Management software—FotoTune 
1.1—provides enhanced color capabilities 
for both Macintosh and PC platforms. Fo- 
toTune puts Color Tags to all devices, in- 
cluding scanners, monitors, and printers, 
and links them with ColorLinks, so all col- 
ors match from scanning to display to 
printing. New features include calibrator 
software for all color and black-and-white 
PostScript output devices, Apple Color- 
Sync compatibility, CIELAB support, 
QuarkXTensions, a TIFF importer and 
scan plug-in module, and new Color Tags. 
Price: $795. Agfa (Wilmington, MA). 
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HP DesignJet 650C 


than an HP DesignJet plotter. 
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7-11 ICAD ’93: International Conference 
on Computer-Aided Design held in Santa 
Clara, CA. Sponsored by The Association 
for Computing Machinery. Contact: Julie 
Eitzer, ACM, 1515 Broadway, New York, 
NY 10036-9998; 212/869-7440. 


9-11 Autofact ’93 held in Chicago. 
Sponsored by Society of Manufacturing 
Engineers. Contact: Beth Magewick, Soci- 
ety of Manufacturing Engineers, One 
SME Drive, POB 930, Dearborn, MI 
48121-0930; 313/271-1500. 


14-19 Electronic Document Systems 
Conference & Exhibit held in Denver. 
Sponsored by Xplor International. Con- 
tact: Jim Porter or Anne Davison, Xplor 
International, 24238 Hawthorne Blvd., 
Torrance, CA 90505-6505; 310/373- 
3633. 


15-19 Comdex/Fall ’93 held in Las Ve- 
gas. Sponsored by The Interface Group. 
Contact: The Interface Group, 300 First 
Ave., Needham, MA 02194-2722; 
617/449-6600. 


28-Dec. 3 Scientific Assembly and 


Annual Meeting of the Radiological Soci- 
ety of North America (RSNA) held in 


©1993 Hewlett-Packard Company. PE12312 
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Chicago. Sponsored by RSNA. Contact: 
RSNA, 2021 Spring Road, Suite 600, Oak 
Brook, IL 60521; 708/571-2670. 


29-Dec. 2 Virtual Reality Expo ’93 
held in New York. Sponsored by Meckler. 
Contact: Meckler, 11 Ferry Lane West, 
Westport, CT 06880; 800/632-5537. 


6-9 SGML 93 held in Boston. Spon- 
sored by Graphic Communications Asso- 
ciation. Contact: GCA, 100 Daingerfield 
Road, Alexandria, VA 22314-2888; 
703/519-8160. 


6-8 ShowBiz Expo East Coast Theatre 
Conference held in New York City. Spon- 
sored by ShowBiz Expo. Contact: Show- 
Biz Expo, 2122 Hillhurst Ave., Los Ange- 
les, CA 90027; 213/668-1811. 


10-13 Object World held in Boston. 
Sponsored by IDG World. Contact: Rachel 
Winett, IDG World, 111 Speen St., POB 
9107, Framingham, MA 01701; 508/879- 
6700. 


15-18 Milia held in Cannes, France. 
Sponsored by Midem Organization. 
Contact: International Exhibition Orga- 
nization Inc., 475 Park Ave. S., Ninth 
Floor, New York, NY 10016; 212/689- 
4220. 


15-20 Multimedia & Information 
Technology Show held in Saudi Arabia. 
Sponsored by Multinational Multime- 
dia Computing Inc. Contact: Susan Gib- 
bons, Multinational Multimedia Com- 
puting Inc., 5 Cambridge Center, Cam- 
bridge, MA 02142; 617/864-8425. 


22-26 The Photoshop Conference held 
in San Francisco. Sponsored by Thunder 
Lizard Productions. Contact: Marci Ever- 
sole, Thunder Lizard Productions, 4021 
Aurora Ave. N., Seattle, WA 98103; 
206/633-3431. 


4-5 1994 SMPTE Advanced Television 
and Electronic Imaging Conference held 


in Chicago. Sponsored by The Society 
of Motion Picture and Television Engi- 
neers. Contact: Carol King, SMPTE, 595 
West Hartsdale Ave., White Plains, NY 
10607; 914/761-1100. 


4-6 Graphics Plus ’94 held in Secau- 
cus, NJ. Sponsored by Print/New Jersey. 
Contact: Print/New Jersey, POB 6, 
Kearny, NJ 07032; 201/99-PRINT. 


6-10 IsxT/SPIE Symposium on Elec- 
tronic Imaging Science & Technology 
held in San Jose, CA. Sponsored by 
IS&T, The Society for Imaging Science 
and Technology, and SPIE, The Inter- 
national Society for Optical Engineer- 
ing. Contact: IS&T, 7003 Kilworth 
Lane, Springfield, VA 22151; 206/676- 
3290. 


16-18 Imagina ’94 held in Monte Car- 
lo. Sponsored by the Association for 
Computing Machinery. Contact: Julie 
Eitzer, ACM, 1515 Broadway, New 
York, NY 10036-9998; 212/869-7440. 


16-19 CONCEPPTS held in Orlando, 
FL. Sponsored by Graphic Arts Show 
Company Inc. Contact: Graphic Arts 
Show Company Inc., 1899 Preston 
White Drive, Reston, VA 22091-4367; 
703/264-7200. 


1-3 PDM Conference ’94 held in New 
Orleans. Sponsored by CIMdata. Contact: 
CIMdata, 3893 Research Park Drive, Ann 
Arbor, MI 48108; 313/668-9922. 


8-11 PC 94 held in Sydney, Australia. 
Sponsored by Information Services Inc. 
Contact: Eileen Lavine, Information 
Services Inc., 4733 Bethesda Ave., #700, 
Bethesda, MD 20814; 301/656-2942. 


8-11 Comdex/Comexpo held in Mexico 
City. Sponsored by Reed Exhibition Com- 
panies. Contact: Reed Exhibition Compa- 
nies, 999 Summer St., Stamford, CT 
06905; 203/964-0000. 


14-16 Print Production Conference and 
Exhibition held in Chicago. Sponsored by 
South Wind Publishing Company. Contact: 
Polly Schott, South Wind Publishing Com- 
pany, 8340 Mission Road, Suite 106, 
Prairie Village, KS 66206; 913/642-6611. 


14-17 AM/FM International Confer- 
ence held in Denver. Sponsored by AM/ 
FM International. Contact: AM/FM Inter- 
national, 14456 East Evans Ave., Aurora, 
CO 80014; 303/337-0513. 


16-23 CeBIT ’94 Hannover held in 


Hannover, Germany. Sponsored by Han- 
nover Fairs USA Inc. Contact: Mette 
Fisker Petersen, Hannover Fairs USA 
Inc., 103 Carnegie Center, Princeton, NJ 
08540; 609/987-1202. 


ACES An rid Sa 
aL 
La pri A 


ew Media Expo held in Los 


12- 14 


Angeles. Sponsored by The Interface 
Group. Contact: Cheryl Delgreco or Pe- 
ter Young, The Interface Group, 300 


First Ave., Needham, MA 02194-2722; 
617/449-6600. 


18-21 ISCA 94: 21st International 
Symposium on Computer Architecture 
held in Chicago. Sponsored by the Asso- 
ciation for Computing Machinery. Con- 
tact: ACM, 1515 Broadway, New York, 
NY 10036-9998; 212/869-7440. 


ce 
SSG 


24-2 6 On Demand Digital Printing & 
Publishing Strategy held in New York. 
Sponsored by Expocon Management 
Associates Inc. Contact: Expocon Manage- 
ment Associates Inc., Seven Cambridge 
Drive, POB 1019,Trumbull, CT 06611; 
203/374-1411. 


HP DesignJet plotters deliver 
monochrome or color plots 
faster than you might expect, 
starting at just 


$6,495: 


An overstatement? Perhaps. But when it 
comes to fast plotting, HP DesignJet plotters 
make their own statement. In less than 3 
minutes, the HP DesignJet 600 monochrome 
plotter produces final-quality D-size plots. In 
less than 5 minutes, the HP DesignJet 650C 
gives you the same, but in color. And at our 
competitive prices, fast plotting is 
a also affordable. 


All DesignJet plotters use HP’s pro- 
prietary inkjet technology to 
deliver clear, crisp 300-dpi or 600- 
dpi-quality monochrome plots. In 
addition, the HP DesignJet 650C, 
starting at just $8,495; produces 
brilliant colors to enhance your out- 

put. And we offer Adobe’s true PostScript™ 
Level 2 software as an upgrade for the 

HP DesignJet 650C. 


So don’t wait a moment longer for your 
plots. Call 1-800-851-1170, Ext. 7568 for the 
name of your HP demo dealer: 


HP DesignJet 600 


HP DesignJet 650C 


But think fast Re *Suggested U.S. list price. Plot images courtesy of Autodesk, Inc. Adobe 
and PostScript are trademarks of Adobe Systems Inc. which may be regis- 
tered in certain jurisdictions. ‘In Canada, call 1-800-387-3867, Ext. 7568. 
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WordPerfect Presentations 
WordPerfect Presentations 2 Made Easy 
includes information on the DOS and 
Windows versions of WordPerfect Pres- 
entations. The guide contains directions 
on using drawing and editing tools and 
text and font features, adding graphics to 
WordPerfect documents, and creating 
graphs and charts. Also features infor- 
mation covering printers, color output 
devices, and on-line slide services. Os- 
borne McGraw-Hill (Berkeley, CA), 548 
pages, $19.95. 
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Color on the PC 

Color Publishing on the PC: From Desk- 
top to Print Shop provides helpful infor- 
mation on creating and processing color 
documents for print. This guide discuss- 
es designing, image scanning, color sepa- 
ration, working with output services, 
printers, and more. Also includes a disk 
which allows users to practice color pub- 
lishing skills. Random House Electronic 
Publishing (New York), 526 pages, $45. 
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Graphics Programming Guide 

Graphics Programming Solutions covers 
the information needed to develop qual- 
ity, high-resolution graphics applica- 
tions on VGA, XGA, or SuperVGA sys- 
tems. The guide discusses IBM micro- 


AR, LA, MS-State/County Boundaries 


computer graphics hardware and video 
systems, describes bit-maps and geomet- 
rical primitives, and explains XGA, 
8514/A architecture and programming, 
and SuperVGA graphics using VESA 
standards. Also reports on techniques 
for computer animation, laser printer 
and pen-pointer programming, and bit- 
mapped graphics. Includes a disk. Mc- 
Graw-Hill Publishing Company (New 
York), 500 pages, $42.95. 
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Photoshop Guide 


Designer Photoshop provides artists, il- 
lustrators, and graphic designers with 
information on how to use Photoshop as 
a creative tool. The guide discusses de- 
sign essentials, techniques for scanning, 
masks, montages, using virtual memory, 
undocumented tips from experts, key 
prepress and technical information, and 
more. Contains more than 200 pages of 
four-color images and illustrations. Ran- 
dom House Electronic Pubishing (New 
York), $30. 
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Plus Waterways 


Pel ne 


Plus Waterbodies 


Desktop Publishing Design 
Ventana Press (Chapel Hill, NC) an- 
nounces the availability of Looking 
Good in Print, Third Edition, which fea- 
tures techniques and guidelines for pro- 
ducing effective newsletters, advertise- 
ments, brochures, manuals, and corre- 
spondence. The guide covers adding 
impact and accent with color, choosing, 
placing, cropping, and retouching pho- 
tos, working with service bureaus, and 
more. 412 pages, $24.95. 
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C++ Guide 


Bitmapped Graphics Programming in 
C++ contains the information needed for 
developers working with all major 
graphics file formats. The guide shows 
how to read, write, and display files in 
DOS, Windows, OS/2, and Unix. Also 
discusses data compression schemes, 
dithering, and graphics hardware char- 
acteristics. Includes a disk which fea- 
tures ready-to-use source code in C++ 
and drop-in modules creating and using 
files in the different formats. Addison- 
Wesley Publishing Company (Reading, 
MA), 705 pages, $37.95. 
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Graphics Terms 
Academic Press Professional (Cambridge, 
MA) announces the availability of Quick 


Snes 


x 


# 


Plus Railroads 


To View The USA Any Other Way, 
You’d Just Be Scratching The Surface. 


For the in-depth surface feature data that is vital in GIS applications, come 
to the source for superior digital products, US GeoData. Whether 


a map, preparing a soil survey or developing a resource management study, 
US GeoData should be your first choice for accurate and cost efficient data. 
Now available on magnetic tape and CD-ROM. 
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US GeoData 


youre creating U.S. Department of the Interior 


U.S. Geological Survey 
1-800-USA-MAPS 


MS 507—GD10B 
Reston, VA 22092 


Reference to Computer Graphics Terms. 
The guide provides a clear definition for 
more than 2000 terms and includes color 
illustrations. 237 pages, $34.95. 
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3D Technologies Guide 

Stereo Computer Graphics and Other 
True 3D Technologies covers the tech- 
niques and applications of 3D graphics. 
The guide covers the background neces- 
sary for producing stereo applications 
for workstations and personal comput- 
ers. Also discusses physiological and 
psychological depth perception, scene 
composition, stereo image computation, 
3D input devices, workstation interface, 
hard-copy techniques, rendering short- 
cuts, problems in converting monoscop- 
ic rendering algorithms to stereo render- 
ing algorithms, stereo output hardware, 
and more. Princeton University Press 
(Princeton, NJ), 328 pages, $75. 
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Future of Virtual Reality 

Oxford University Press (New York) an- 
nounces the availability of The Meta- 
physics of Virtual Reality, which pro- 
vides a look at the way computer tech- 
nology is changing our world and 
speculates about the future. The book 
starts by discussing word processing and 
the English language and continues with 
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the way computers are changing our 
way of thinking. It then explains hyper- 
text, virtual reality, cyberspace, and 
more. Also includes a section on further 
reading and a glossary. 175 pages, $21. 
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Performa Guide 

Performa provides beginners and inter- 
mediate users with the information 
needed for getting the most out of Mac- 
intosh Performa. The guide provides a 
visual approach, explaining the basics 
and exploring the menus. Also discusses 
programs and opening documents, 
switching programs, panels, printing, 
and common problems. Peachpit Press 
(Berkeley, CA), 138 pages, $12. 
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Managing AutoCAD Databases 

Outside AutoCAD: The Nonprogram- 
mer’s Guide to Managing AutoCAD ’s 
Database discusses the capabilities of 
AutoCAD’s Release 12. The guide fea- 
tures guidelines for working with Auto- 
CAD for Windows and provides tips for 
working with Release 12’s Dynamic Data 
Exchange. The guide also contains an 
overview of ASE, AutoCAD’s SQL Ex- 
tension, and includes advice on using 
AutoCAD’s Development System to cre- 
ate ADS applications as well as sugges- 
tions for working with AutoCAD’s pro- 


grammable Proteus GUI. Ventana Press 
(Chapel Hill, NC), 368 pages, $29.95. 
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PHIGS Guide 

Graphics Programming with PHIGS and 
PHIGS PLUS provides the information 
needed to get the most out of the PHIGS 
graphics library. Besides explaining how 
to write code using many programming 
examples in C and FORTRAN, the guide 
also includes coverage on the PHIGS 
viewing model, tells how to create, mod- 
ify, and manipulate structures, and pro- 
vides advice on programming with 
PHIGS in the X Window System. Addi- 
son-Wesley Publishing Company (Read- 
ing, MA), 810 pages, $48.50. 
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The History of Film on CD-ROM 
InfoBusiness Inc. (Orem, UT) announces 
its 1993-94 Mega Movie Guide Multime- 
dia CD-ROM for Windows, which pro- 
vides in-depth information on the history 
of film. The CD-ROM contains two hours 
of film clips, bibliographies, a user inter- 
face, and thousands of new-movie re- 
views. Users can search for information 
by movie run time, MPAA expanded rat- 
ing, place of origin, B&W or color desig- 
nation, actor or actress, type of movie, 
and availability on video. $59.95. 
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Thousands of stock and cus- 
tom Datasets™ for computer- 
generated special effects, 
3D animation, and pre-visu- 
alization. Save time. Save 


money. Use Viewpoint 3D 
data in your next project. 


Call 1.800.DATASET for your 


free catalog and DataShop~ 


*CD ROM with five free 


Datasets! 
*Available in Wavefront, Softimage, and 
3D Studio formats. 


VIEWPOINT 


DATALABS 
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AUTHORIZED PLOTTER LIQUDATINS 


ELECTROSTATIC - LASER - THERMAL 
INKJET - PENCIL - SCANNERS 
&, 

6 

&y 


Licensed 


® © @ CALLFOR STOCK @ @ @ 

SAVE - 30% - 50% - 70% - & MORE 
AZETA -\ WAIESES 
RASTERE 2228705 MuToOnW 


NOUSGOM <FPyaEb 


instrument = 
ar VERSATEC 


© NUMONICS 
Ga Roland 


SES DIGITAL GROUP 


Aig) cRAPHrec | 
& digital resources ine. BS 


¢% PO. Box 23051, Portland, Oregon 97223 ¢ 
503-246-0202 + FAX 503-625-0600 
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= CalComp 


FOR INFO, CIRCLE 102; FOR DEALER 


7 | 
American 
center for 


& Animation 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 

You'll find the latest SGI gear, 
Softimage, Betacam and all of the 
realnames in animation here plus 


students from around the world in 
our two locations—Minneapolis & 


ee 800 800-2835 
school of ax 612.721-6642 


Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 
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SHOWCASE 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low Student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


Featuring 


products, 
employment opportunities 
services, systems 
& software. 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver, B.C. 
Canada V6B 282 


604 685-5808 


Fax: 685-5830 


L 
CARD 


Photocomposition with 
workstation performance on a PC. 


Unrivaled speed. Complex darkroom 
tools. Sophisticated drawing and 
type handling. Precision editing tools. 
Dazzling special effects. All these 
features and more come together In 
a clean and intuitive interface to 
make HiRes QFX one of the most 
powertul photocomposition programs 
on any platform. Yet HiRes QFX is 
Surprisingly affordable. For more 
information, or for a free demo disk 
and brochure, call us at (713) 529-5868. 


EP i Roe SS QunF +X 
Ron Scott Inc. 
1000 Jackson Blvd. Houston, Tx 77006 
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Photocomposition courtesy of Greg Dawson 
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03 (J) Mechanical CAD/CAM/CAE/CIM 31 (J Videotex/interactive Video 

07 (1 Electronic CAD/CAE 35 () Graphic Arts/Advertising 

11 © Architectural CAD 39 ( Electronic Publishing/Pre-Press 

15 (J Mapping 43 (1) _ Image Processing 

19 () Medical & Scientific 47 (1 Technical Documentation 

23 () Business & Presentation Graphics 51 (1 Training/Simulation 

27 © Video/Film/Animation 59 ([) Other (please specify) 

5. | CURRENTLY USE, INFLUENCE, SPECIFY OR PLAN TO BUY THE FOLLOWING 
PRODUCTS AND SERVICES: 

Use Plan Use Plan 

Now To Buy Now To Buy 

OA Software (1) t (© Monitors 

1 B OC) Printers and/or plotters [1] J OC) Image Processing Equipment 

[} © (O Personal Computers O K () Video Equipment 

1) D CO) Workstations [] L () Networking Systems/Modems 

1 E () Minicomputers 1 M () Storage Devices 

O F (O Mainframes 1 N () Presentation Systems (incl. Film 

(} G O Boards Records, Screen Displays) 

() H_ () Input Devices (incl. Scanner (1 O () Supplies & Accessories 

Data Tables, Digitizers) O P (C None of the Above 

6. DO YOU USE OR PLAN TO PURCHASE ONE OR MORE OF THE FOLLOWING 
PC’S/WORK STATIONS? (PLEASE CHECK ALL THAT APPLY) 

01 () Macintosh/Apple 13 O) DEC 

17 0 Sun 


05 


1) IBM/IBM compatible 
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ORDER YOUR 
Computer Graphics 


3D STUDIO VIDEOS 


World BUYERS IN THE STUDIO 
GUIDE NOW!!! IN THE STUDIO is the highly acclaimed video 
100% updated for tutorial set that can quickly bring you up to 


speed. The five, one our tapes, cover all 
aspects of 3DS. $295 VHS $395 PAL 


VIDEOPOST — 


This one hour tape covers every aspect of 

VIDEO POST, one of the most powerful 

features of 3DS. Leam to do transitions,  ? tr 

rotoscoping, IPAS effects and more. i; | 

$79.95 VHS $99.95 PAL % 

Plus S & H DIGIMATION 

315 St. Anthony St. Luling, LA 70070 

(504) 785-3969 800-854-4496 
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this edition 


PROTECT YOUR 
0— INVESTMENT =—0 
Who will provid 


é su upper for your 
rogram with AT&I/GSL out of 
shen! What will you do when 
your lock is lost, stolen or damaged 


and can't be replaced? 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER + LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR RTX AND MORE 


CAD SAFEKEYS TOO 
AUTOCAD CADKEY TANGO PCB 
MASTERCAM PADS 2000 MAXROUTE 
MICROSTATION SMARTCAM AND MORE 


As low $300 plus S&H 
“Special’ Unlock HI-RES QFX for $125 


"NEW" THE PC-KEY 
IF YOUR PROGRAM USES A LOCK BY 
RAINBOW TECHNOLOGIES INC. TRY 
THE PC-KEY- A PROGRAMABLE 8-BIT 
BOARD THAT REPLACES YOUR LOCK 
ELECTRONICALLY! 


(609) 390-2799 age. 
(609) 390-3750 FAX Raw 
IMAGINE THAT 


1 EVERGREEN DR, SEAVILLE, NJ 08230 
Products are for licensed users only 


Trademarks are the property of respective owners 
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Render & Animate ! 
Libraries of detailed 3D models $295 


|. Interior - Furniture & Multimedia. 
2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4, Human Forms - Man, Woman, Skeleton. 

5. Human Faces - Man & Child with expressions. 


~~ For PC, SGI & Macintosh systems in: 
¢ Autodesk DXF & 3DStudio * Topas * RIB 
¢Wavefront OB] ¢ MacroModel ¢ Others... 


, 415 329 1920 


125 University Av. St. 125, 
Palo Alto, CA, 94301 
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x KK KX KX 
DIGITAL OUTPUT SERVICES 


HIGHEST QUALITY e 24 HOUR TURNAROUND TIME 
ae oe 6x 10" COLOR'CHROME OUTPUT 
HIGH QUALITY IRIS OUTPUT 


ACCEPT TIFF, TARGA, POSTSCRIPT, PHOTOSHOP, ALIAS, COREL DRAW, 
EVANS & SUTHERLAND, GIG, WAVEFRONT, INTERGRAPH, SOFT IMAGE & SCITEX 


fadvance 


y | reproductions corporation 
100 FLAGSHIP DRIVE * NORTH ANDOVER, MA 01845 « TEL: (508) 685-2911 
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¢ FAX: (508) 685-1771 
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Show them & sell them 
in CGW’s Showcase 


Put your product in the spotlight with Computer Graphics World’s Show- 
case advertising section. It’s the perfect place to start your ad campaign 
for the computer graphics market and build visibility for your company or 
product. 


To participate in CGW’s Showcase, advertisers must submit a proof with 
the following: 


v One 35mm slide or four-color transparency of product, or com- 
puter-generated art on a Mac disk, 


v 75 words of ad copy, brief headline and contact address with 
phone number, 


Vv or complete film for the unit. 
Copy and illustration must fit within 31/3 x 45/s". 
Each Showcase unit features one photograph or piece of artwork. 


Insertion order and materials must be received no later than the first of 
the month preceding issue date. 


First time advertisers must submit full payment with materials. 


Showcase Advertising Rates (4/C each insertion) 
PRERIOHGY oaicci ih cscs ncace eee 


POPP POOP CC CC OCC ECOSOC C CC CCCCCOCCO COCO CSTE eee r es) 
Oe eee Ue PUP SUP C CUP E CCC OCC E CECE CCC eer eres. 


To place your ad, call Shirley Athorn at (508)392-2183. 


* Showcase ads are non-commisssionable 


Thermal Cartridge , 

Thermal Starter Kit 

Dye-Sub Cartridge 

Dye-Sub Starter Kit « 

Free T-Shirt Transfer Kis ., 
(your gift from Infinity) 
MicrosoffWindows’3. | Driver 


gia. , 
oe = Complete package only $1,180 
7 @ > OVE aiB‘ = ($931 for thermal package only). 
Pe, a Add $190:for Mac interface kit. 
We'll cover tine shipping. 
30-day money back guarantee. 
Purchase orders ate welcome. 


INFINITY DESIGN SYSTEMS |< 
6624A San Fernando Rd. | 
Glendale, CA 91201 
Ph.: 818-240-201 ] Truevision, SoffVTR, 
Fax: 818-240-2015 and many more... 
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Featuring products by: 
Autodesk, Calcomp, 
Diaquest, Encad, 


HIC ies WoALD NOVEMBER 1998 - 


sed AutoCA users, ait and for- 
Ic tor + solver provides an introduction to 
basic concepts, elements, and standards of AutoCAD. Tutor 
so expands your existing knowledge of AutoCAD with an on- 
help system superior to AutoCAD’s own help files. With 
e two components of Tutor, learning AutoCAD is simple 
and easy. Call now to Order! 


1-800-239-3CAD 
When it comes to Computer Based 
Training for AutoCAD, AutoPACK Tutor 
isn’t everything, it’s the only thing. 


aN AUTOPACK SOFTWARE BY 
VAN (rabert sysTEMHAUS 


FAX 602.9514592 © 8283 N. Hayden Road, Suite 250 © Scottsdale, AZ 85258 
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NEW! NEW! 
RASTERFLEX-TV 
¢ Real-time Video Display 
¢ Freeze Frame Capabilities 
¢ Frame Grabbing 

¢ Onscreen Controls 

e Single-slot SBus Card 


™ 


RASTERFLEX-32" 

True Color Accelerator 
Single-Slot SBus Card 
Simultaneous Display 
of 8 and 24-bit Applications 
Multiple Color Palettes 
to Alleviate Color Flashing 
1152 x 900 Resolution 
Also Available: 
RASTERFLEX-HR™ for 
1280 x 1024 Resolution 


Video-in-a-Window for Sun SPARCstations™ 


kok vated True Color for Sun SPARCstations 


VITec 


Visual Information Technologies Incorporated 
3460 Lotus Drive + Plano, Texas 75075 
800-325-6467 x 433 or 214-596-5600 
ViTec Europe Ltd. * 44 (0) 256 330030 » 


Fax 214-867-4489 
Fax 44 (0) 256 816978 
UNIX FMAGING, EXPERTS SINCE 1986 
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Mail to: 

Computer Graphics 
World Buyers Guide 
PennWell Publishing 
Tulsa, OK 74121 
TEL: 1-800-752-9764 
FAX: 1-918-831-9555 


COMPUTER 
GRAPHICS 
WORLD provides you with the 


most comprehensive resource 
of computer graphics suppliers! 


@ The new 1993 Computer Graphics World Buyers Guide 
has been completely researched and revised to give you 
the very latest products and services available in today’s 
computer graphics marketplace. If has been completely 
updated 100% for this edition. It gives you the depth and 
breadth you need to stay ahead of the fastest moving 
segment of the computer industry. 


® Indicates vital information including address, tele- 
phone number, markets served, services offered, 
application areas served, price, operating systems, 
system requirements, product descriptions, and other 
pertinent information. 


® Includes over 1,000 graphics resources worldwide. 


® This is the only computer graphics Buyers Guide 
published for this industry this year. A must for 
anyone recommending or specifying hardware 
and software who wanis To save time and money. 


|_| YES! Please send me copies, P1383, the 1993 
Computer Graphics World Buyers Guide, $95.00 U.S. & Canada, 
$125.00 Export (Export price includes shipping and handling) 


Name 

Title 

Company 

Address 

City State Zip 
Country Post Code 
Phone 

Fax Telex 


Check or money order attached DISCOVER 
VISA MASTERCARD AMERICAN EXPRESS 


Expires 


Account Number (include all digits) 
Signature 


Note: Shipment will be made upon receipt of payment. POSTAGE & HANDLING 


Prepaid Orders: Add our minimum charge of $4.00 for the first iter, and $1.00 for each additional 
item. Credit and Credit Card Orders: Handling and actual shipping costs will be added. All Export 
Orders: Export prices include normal shipping and handling. Except for western Europe and Canada, 
export orders must be accompanied by check or money order is U.S. dollars drawn against a U.S. 
bank. AL, CA, CO, CT, GA, IL, KS, MA NJ, NY, OH, OK, PA, TN, TX and D.C. residents add sales tax. 
Canadian residents add 7% GST to order total. 
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Siseeenaes: 


‘Grpaaee 


There’ only one family of color printers 
that gives birth to your ideas in half the time! 


Mitsubishi’s Dye Sublimation Digital Color Printers. 
Now you don’t have to go through labor 
waiting for your prints. | 


In just 100 seconds, our new dye sublimation digital = , Gs 
printers make your brilliant ideas come alive in breath- sl , 
taking color. All on standard format prints—from 8 '/2 x 11 
to 11 x 17 full-bleed. Giving birth to multiple prints is 
also a breeze, because each model features a full-frame, 
four-color buffer. 

From advertising to astrophysics, you won't find a 
broader line of 300 d.p.i. color printers that answer your 

_ graphic needs like Mitsubishi's. Plus, they're all 
- PostScript compatible and operate with MS-DOS, 


Macintosh or UNIX platforms. ¢ TSU S 
_ Mitsubishi's new family of digital color printers. Mi of al 


What you can conceive, we can deliver. Call us for all OPP ee Oe PIVISION 


the details at 1-800-PED-VIEW. TECHNICALLY, ANYTHING IS POSSIBLE 


Macintosh is a registered trademark of Apple Computer Inc. MS-DOS is a registered trademark of Microsoft Corporation. PostScript is a registered trademark of Adobe Systems Inc. 
UNIX is a registered trademark of UNIX Systems Laboratories. © 1993 Mitsubishi Professional Electronics Division, 800 Cottontail Lane, Somerset, New Jersey 08873 
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LAST TIME WE WITNESSED DYNAMATION TEAR THROUGH THE VILLAINS, 
DONEYET AND LOWREZ, WITH HIS AWESOME DYNAMICS POWERS. 
BUT, LIKE PESTS, YOU GET RID OF THEM IN ONE PLACE AND THEY SHOW 
UP SOMEWHERE ELSE. THIS TIME WE FIND THE VILLAINS CAUSING HAVOC 
AT ANIMATION, INC. THIS IS A JOB FOR... 
| DEMAND MORE INNOVATION! I DEMAND NEXT bs 
GENERATION INVERSE KINEMATICS 
AND THE BEST SKINNING CAPABILITIES IN 
THE INDUSTRY. | NEED PHYSICALLY 
BASED ANIMATION! 


WE HAVE 
ANOTHER SITUATION... 
KINEMATION, THIS 
IS A JOB FOR YOUR 

fy =«CDIGITAL DOLL” 
Ly A AND SMART SKIN’ 
WAL CCAPABILITIES. 

Wa DYNAMATION, PUT 


YIKERS, HE S CALLING 
CODEY SHORES AT 
WAVEFRONT, WE RE 


’ HELP! SEND 


DYNAMATION \ ai sB sak wi THE FORCE OF YOUR 
AND SMART 
KINEMATION...£ PARTICLES 


TO WORK. 


ee 
AOR. 


ARRIVING ON THE SCENE IN A 
HEARTBEAT, THE DUO FOLLOWS THE 
ESCAPING VILLAINS INTO CYBERWORLD. 


MY DIGITAL DOLL 
METHOD REPRESENTS 
THE NEXT GENERATION 

OF 3D KINEMATICS. 4 


LET ME AT THEM... si 
MY SMART PARTICLES ALLOW 
ME TO DO 3D GEOMETRY 
METAMORPHOSIS, 3D IMAGE 
PROCESSING AND 
INTERACTIVE PARTICLE 
S11. EM EFFEC! 9. 


7 MY SMART SKIN 
ABILITIES ALLOW ME TO 
TEACH A CHARACTER’S SKIN 
HOW TO BEHAVE ACCORDING , et ee oe ag 
TO ANGLE, EVEN AROUND ) bn ee 
COMPLEX 3D JOINTS! NIN TN. 


eae = Oe 


UNKNOWN TO OUR HEROES, 
THE UNDEFEATED MENACE TO 
CHARACTER ANIMATORS 
EVERYWHERE 
IS ON THE 


TIME AND MONEY, AND LOW RESOLUTION 
CHARACTER MOTION WILL NEVER BE. Im 
PROBLEMS AT ANIMATION, INC. AGAIN. 


HA HA, 


GEE, THANKS... 
ane: SOON THOSE 
LITTLE HELP. COSTUMED 
4 PANSIES WILL 


HAVE TO 
FACE ME! 


GREAT 
JOB. THOSE 
SPECIAL 
EFFECTS ARE 
EXTRAORDINARY 


AND ON TIME, r 
TOO! AND I'VE \ 
NEVER SEEN | RULE AS 


SUCH CONTROL | 
IN CHARACTER J 
ANIMATION. 4 


BE HERE NEXT TIME WHEN KINEMATION FACES RASH, NEXT TIME 
HER GREATEST CHALLENGE TO DATE. CALL NOW TO ENLIST be. 
THE POWERS OF WAVEFRONT'S NEWEST SUPERHEROES. at My \— 
1-800-545-WAVE / 205-962-8117 / FAX: 805-963-0782 LLL Pf 
OR WRITE: 530 E. MONTECITO ST., SANTA BARBARA, CA USA 93103 BAD TO THE BONE 


AVAILABLE FOR SG! WORKSTATIONS 


